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NEW 


FROM RAFT TO 
STEAMSHIP.* 

By I. Gearr. 
PART III.—MODERN SAIL- 
ING SHIPS. 

Tue first addition to 
the single square sal 
was one of triangular 
form. Later the trap- 
eziform and trapezoidal 
sails came into use. 
With larger vessels a 
greater surface of can- 
vas was required, and 
as already intimated, it 
became necessary to 
use not only more sails, 
but also additional 
masts. The rig was 
now varied to suit the 
particular service re- 
quired of the _ vessel 
and the taste of the 
navigator. As early as 
the reign of King Eda- 
ward IV., England had 
big three-masters of 
from nine hundred to 
a thousand tons. The 
rig was a square sail 
on the mainmast and a 
lateen sail on the miz- 
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staysails came into use. 


sails being retained until 


its close. 
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masts appeared, and with them came top-gallant “royals.” 
zenmast gave place to the spanker, and the flying jib was introduced as a com- 
panion to the “royal.” The hulls were longer and lower and the lines were made finer 
High poops disappeared, and the old round tops were re- 


zenmast. The foremast 
was raked forward and 
there was no bowsprit. 
Later, in the age of the 
Tudors, considerable 
progress was made in 
naval architecture. The 
compass and the astrol- 
abe, too, had been in- 
vented. Ships nearly 
two hundred and fifty 
feet long and about 
forty feet wide were 
now constructed, carry- 
ing four masts and a 
bowsprit, all square- 
rigged. It is said that 
the finest specimen of 
marine architecture 
about this time was the 
“Royal Sovereign,” built 
in 1637. She had three 
masts. On the fore and 
main she carried three 
square-sails; the mizzen 
had a lateen sail and 
a square topsail. On 
her bowsprit were two 
sails, one an ordinary 
topsail, the other a 
sprit - topsail. This 
style of ship was in use 
till near the end of the 
seventeenth century, 
when staysails, stud- 
ding sails and topmast 


The jib came in with the eighteenth century, the sprit- 
Before the end of this century top-gallant 


The lateen on the miz- 
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moved from the masts. Iron now came to be used in 
various parts of the ship; first, in the building of 
spars, and later for the framework of the vessel itself. 
These were first seen in 1809, and in 1818 the first iron 
ship was built on the Clyde. Early in the seventeenth 
century the American colonists commenced shipbuild- 
ing, and we read that a Dutch pioneer named Block 
built a vessel thirty-eight feet long on the Hudson. A 
little later a vessel of one hundred tons burden was 
launched on the Mystic River in Massachusetts. By 
the third quarter of the century the colonists of Massa- 
chusetts alone had built over seven hundred vessels. 
The wonderful advances in the construction of American 
sailing-vessels since that time, including the stately 
six-masted schooner, two of which are at present en- 
gaged in coast trade, are known to all who are inter- 
ested in the subject and need hardly be mentioned in 
detail here. 

For general purposes modern sailing vessels may be 
classified as follows: Cutters, schooners, brigs, brig- 
antines, barks, barkentines, full-rigged ships. The rig 
differs in each. For instance, the brig carries only 
two masts, each square-rigged, while the schooners are 
rigged fore and aft with the exception in part of the 
“topsail schooner,” now almost extinct, which carries 
one square sailas well. The bark has three masts, the 
fore and main being square-rigged, and the mizzen, 
fore-and-aft rigged. In the full-rigged ship all the 
masts carry square sails. 

Each mast is in several sections; that attached to 
the hull being the lower or standing-mast, the next 
above, the topmast; the next, the top-gallant mast; 
above which may be the royal-mast. On each of 
these, and at right angles with it, is a “square” yard, 
which is hung by the middle and balanced. To each 
of these a sail is “bent,” taking its name from the 
yard; thus the principal sail on the fore-lower yard is 
the foresail; the next above, on the fore topsail-yard, 
is the fore topsail; above which on the fore top-gallant 
yard, is the fore top-gallant-sail, and so on. 

In large merchant ships, by means of a skysail pole, 
a sail called the “skyscraper” is sometimes set above 
the royal. It may be of interest to give the following 
description of sails on a square-rigged ship: 

SQUARE. 
Fore course or foresail. Mizzen topsail. 
Fore topsail Mizzen top-gallantsail. 
Fore top-gallantsail Mizzen royal. 
Fore royal. Studding-sai!l fore. 
Main course or mainsail. Studding-sail foretop. 
Main topsail. Studding-sail top-gallant. 
Main top-gallantsail. Studding-sail maintop-gal- 
Main royal. lant. 


FORE AND AFT. 
Flying jib. Main trysail (storm sail). 
Jib. Mizzen trysail (storm 
Second jib. sail). 
Fore gaffsail. Spanker. 
Fore trysail (storm sail). Staysail-fore (storm sail). 
Main gaffsail. Staysail-fore-top. 


The several sides of a sail have separate names, 
the upper part being known as the “head,” the lower 
part as the “foot.” The sides in general are called 
“leeches,” but the weather or side edge where the 
wind enters the sail, in any but a square sail, is called 
the “luff,” and the other edge the “after-leech.” The 
two top corners are “earrings,” but the top corner 
of a jib, ete. (triangular), is the “head;" the two 
bottom corners are in general “clews,” and _ the 
weather clew of a fore-and-aft sail is the “tack.” 
The relative importance of particular sails in the 
working of a ship varies according to conditions of 
weather, and is largely a matter of judgment for the 
officer in command. The following table shows what 
sails are generally set according to the degree of 
wind blowing: 

Light or moderate breezes. Courses, topsails, top-gal- 
lant sails, royals, span- 
ker, jib, flying jib and 
all light sails. 

Royals and flying jib 
taken in, in a seaway, to 
two reefs in the topsails. 

Single-reefed topsails, and 
top-gallantsails, in much 
sea, two reefs in the 
topsails to taking in 
top-gallantsails. 

Double-reefed topsails to 
treble-reefed topsails, 
reefed spanker, and jib. 

Close-reefed topsails, 
reefed courses, to taking 
in spanker, jib, fore and 
mizzen topsail 

Reefed courses, close-reefed 
main-topsail, fore stay- 
sail, mizzen trysail, to 
taking in the mainsail. 

Close-reefed main _ topsail, 
storm staysail, to storm 
staysails or close-reefed 
main topsail only. 

As to the amount of canvas spread, it is not un- 
usual for the mainsail in a square-rigged ship to con- 
tain one thousand yards (twenty-four inches wide), 
the single suit for such a vessel comprising in all 
upward of ten thousand yards. 


(To be continued.) 


Fresh breezes 


Strong breezes 


Moderate gales, 


Fresh gales 


Strong gales. 


Heavy gales. 


[Concluded from ScprLement No. 1371, page 21971.] 
SOUND SIGNALS.* 
By E. Pricrk-Epwarps. 
SIRENS VS. REED HORNS. 


In the trials of sirens vs. reed horns, it became evi- 
dent at an early stage of the experiments, that the 
reed instruments were much inferior to the sirens in 
regard to power and effective sound range. To listen- 
ers at sea, it seemed that in comparison with the siren 
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sounds, those of the reed horns were lacking in vol- 
ume and intensity. In weather of absolute stillness, 
some reed sounds were occasionally carried to fairly 
long distances. We all know that at times weak 
sound will travel far, but the least opposition or in- 
terference will silence it. Generally speaking, the 
reed sounds were found to be much more prejudicially 
affected by opposing influences than the siren sounds, 
and were extinguished at shorter ranges. A _ possible 
explanation may be that the shocks imparted to the 
air by the vibration of the reed are less intense and 
sharply defined than those created by the rapid cutting 
up of the air current under strong pressure, as is 
done in the case of the rotating siren, or perhaps some 
of the energy of the air pressure may be expended in 
overcoming the resistance of a stiff metallic reed, thus 
weakening the resultant blow on the air. But what- 
ever may have been the cause of the comparative weak- 
ness and thinness of the reed sounds, there can be no 
doubt that the reed instruments tried at St. Catherine’s, 
and supposed to be the most effective types of that 
form of sound producer in existence, were not able to 
compete with the sirens in use or about to be used as 
coast fog signals. 
REED HORNS VS. REED HORNS. 


Comparing the reed horns with each other, the ex- 
periments showed that the Stentor instrument gave 
the best results. It proved to be simple in operation, 
uniform in sounding, gave a well sustained, full and 
clear note, and never once failed throughout the trials; 
but the very high pressure, 120 pounds on the square 
inch, needed for its working, necessarily demands 
larger and more expensive machinery than that re- 
quired for other reed instruments. The air or steam 
at the pressure stated is directed upon the reed from 
the inlet, but in working it does not absorb so much 
horse power as other instruments. The next in order 
of efficiency as shown by the observations was the 
Trinity House service reed horn, of which pattern there 
are now in use six instruments at stations where a 
short range of sound is sufficient. During the prog- 
ress of the trials some improvements were made in 
this instrument, the pitch of its note was lowered, 
the working pressure increased from 10 to 15 pounds 
on the square inch, and other slight changes made. 
Thus improved, its performance was very satisfactory, 
having regard to the limited requirements it is in- 
tended to meet. Its economical working at a pressure 
of 15 pounds, and the very small volume of air used 
in each blast, its compactness and comparative cheap- 
ness of manufacture, are important recommendations 
of this instrument. The two other reed horns tested, 
viz.. that of Capt. Barker and that of Mr. ‘Tay- 
lor, of Liverpool, did not prove so effective as the 
others mentioned. In the Barker instrument three 
reeds were employed in one trumpet, and in the Taylor 
horn at first six and afterward two reeds were used. 
The throwing of three reeds into uniform vibration 
would doubtless absorb a good deal of the initial energy 
of the pressure and may have caused the resultant 
vibrations to be initially weak. The tuning of two 
or more reeds in one trumpet so that they shall vibrate 
in unison with each other is a trouDiesome business, 
and there must be considerable liability to interference 
of the sound waves. In the event of such interference 
the results as regards the emission of effective sounds 
would probably be very uncertain and unsatisfactory. 
If two or more reeds are thought to be more effective 
than one a better result might be obtained by supply- 
ing two or more trumpets, one for each reed, but pos- 
sibly the inventors have considered this point. 

Although the reed horn as now developed, must be 
regarded as inferior to the siren as a sound-producer, 
yet the committee think it must be admitted that it 
has its advantages for situations where a sound signal 
of small range would be serviceable, or where there 
would not be space sufficient for the engines, pumps 
and reservoirs, necessary for compressing and storing 
air for sounding a siren. 


TRUMPETS. 


In connection with the sounding instruments em- 
ployed the question of the associated trumpet or pro- 
jector is an important one. It is assumed that in every 
case a trumpet of some sort is necessary. Trumpets 
of various shapes, sizes and material have been used, 
but of their real effect it is doubtful whether any very 
accurate knowledge has guided the makers. In France 
a very short trumpet is used on the ground that “be- 
yond a certain length of trumpet there occur effects 
of resistance to the vibratory movement which tend 
notably to weaken the sound.” In America long hori- 
zontal cast-iron trumpets have been much in use. In 
Scotland the horizontal form is favored, and the Trin- 
ity House use vertical trumpets with bent heads. In 
every case the trumpet is conical of circular cross sec- 
tion. 

ELLIPTICAL TRUMPETS. 


Lord Rayleigh has drawn attention to the fact that 
from such a trumpet there is a liability of loss of sound 
effect to a listener at sea who is 20 deg. or more out of 
the axial line of the trumpet, in consequence of pos- 
sible difference of phase of the sound waves emitted 
at the mouth in a direction perpendicular to the axis, 
caused by the difference in distance of the nearest and 
furthest parts of the mouth. Lord Rayleigh also 
points out that with such a trumpet, as much sound 
is sent to the zenith as along the horizontal arc, which 
sound must be regarded as wasted. To remedy these 
two defects, Lord Rayleigh considers that the hori- 
zontal diameter of the mouth should not exceed half 
the length of the sound wave generated by the sound- 
ing instrument, and that the vertical diameter should 
be elongated to two wave lengths or more. The 
interference by difference of phase, or the waves 
being out of step, would be prevented by the hori- 
zontal diameter being half the wave length, for there 
would then be no reason for the waves getting “out of 
step,” and the narrowness of the section at the top and 
bottom of the mouth would afford but little scope for 
the sound to be projected upward or imm>4iately down- 
ward. 

From the above considerations it will be seen, that 
as the horizontal diameter of such a form of trumpet 
‘must not exceed half a wave length of the sound sent 
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through it, the trumpet must be made to suit the half 
wave length, consequently the pitch of the sound must 
be determined on before the trumpet is made. I trust 
I have paraphrased with some approach to correctness 
Lord Rayleigh’s recent explanation of this matter at 
the Royal Institution, but if I have failed, I venture 
to hope that Lord Rayleigh will not mind making it 
more clear to you and to me. The working out of 
these ideas has been brought into practical shape by 
Lord Rayleigh’s design of a new form of trumpet with 
a mouth of elliptical section. Two trumpets of this 
form were tried at St. Catherine’s in conjunction with 
various sirens at different times, and although it is 
not always easy to dissociate the effect of the souni- 
producer itself from that of its associated trumpet, 
the observations so far as they went indicated quite 
clearly that a siren sounded in the large elliptical 
trumpet with its major axis vertical gave better re- 
sults than a similar siren sounded in conical trumpets 
of circular section. Various considerations prevented 
this particular subject being pursued to a finish at the 
St. Catherine's trials, but the results obtained are re- 
garded as so promising that the Trinity House have 
asked Lord Rayleigh with Mr. Matthews to follow up 
the subject with a view to the installation of one of 
these trumpets at a fog signal station for practical 
trial. 
FUNDAMENTAL NOTE OF TRUMPET. 


In connection with the general use of trumpets 
the desirability of causing the rate of vibration se! 
up by the sound-producer inside it to be in unison 
with the proper note of the trumpet, was demonstrate: 
at the trials. A tuning fork has a note of its own 
when caused to vibrate it sounds one note only. An 
organ pipe will “speak” only to the vibrations of its 
own particular note, and there can be no doubt tha’ 
each trumpet, as used for fog-signal instruments, ha 
a fundamental note of its own. It is, therefore, con 
sidered as of great importance that the siren or reec 
should sound the same note as that appertaining to th: 
trumpet. There can be no question that the best ef 
fects, as regards uniformity and loudness, are produced 
when the sound producer and the trumpet are in uni 
son as regards the pitch of their notes. 


MUSHROOM HEAD. 


The new form of trumpet, known as the “Mushroom 
Head,” was brought into service a few years ago, the 
object being to cause the sound produced by a siren 
or reed to be sent out over the near sea with equal 
strength all round the circle. This mode of distribut 
ing sound is most suitable for lightships where it is 
desired that the warning should be spread all round, 
and not sent in one direction only. In the trials it 
was proved that in and near the axial lines of the 
trumpets pointed in one direction, and also in the 
windward parts of the are to be covered, the sounds 
from the mushroom trumpet were not so loud as those 
from the pointed trumpets, although, at the same time. 
they were quite sufficiently audible for signaling pur- 
poses; but out of the axes of the pointed trumpets. 
and in those parts of the arc in which the wind was 
not a strong opponent of the sound, the blasts from the 
mushroom head were heard more plainly than the 
others. The committee considered, therefore, that the 
use of such trumpet heads on board light vessels is 
fully justified, and that they are very suitable for 
places where the arc to be covered is larger than could 
be effectually guarded by two trumpets, as at St. Cath 
erine’s. 

DEPRESSION OF TRUMPET. 


The question whether it was advantageous to de- 
press a pointed trumpet with the object of causing 
the issuing sound to strike the near sea instead of the 
horizon, was considered during the progress of the 
trials, and the conclusion arrived at was, that with an 
instrument placed at a low elevation, very little, if 
any, advantage would be gained by depressing the 
trumpet, and that, in any case, sound projected down- 
ward on to the sea might be subject to the action of 
interference, in consequence of the sound waves which 
would be reflected from the sea surface conflicting 
with the direct sound waves. For these reasons, the 
depression of the trumpet was not thought to be de 
sirable. 

ATMOSPHIERIC INFLUENCES. 


It will now be convenient to consider for a short 
time some interesting experiences of the committee in 
connection with the propagation of sound signals 
through the atmosphere. 


WIND. 


Taking the question of wind. There can be no 
doubt that as fog of nc great density will obscure the 
most powerful light, so an opposing wind of a certain 
strength will infallibly quench, at a very short dis- 
tance the most powerful sound that can be produced. 
I have cited an instance of the disk siren having on 
occasion been heard for 20% miles. This was in calm, 
clear weather, with a smooth sea. On another occa- 
sion, with the wind of force 3 to 4 blowing against 
the sound, the same instrument, operated under simi- 
lar conditions as when it was carried to so great a 
distance, could not be heard beyond 14% miles. It seems 
almost incredible that so slight a force of opposing 
wind should have such an effect, but the fact remains. 
It must also be borne in mind that, with any wind, the 
sea surface becomes disturbed; and in addition to the 
actual effect of the wind in obstructing the passage 
of the sound waves, the continued noise of the splash- 
ing sea waves, and their dash against the sides of the 
ship, the noisy movements of the vessel herself, and 
additional local sounds on board caused by her un- 
steady movements, take possession of the ears, and 
tend to prevent sounds, already attenuated by coming 
from a distance, from being clearly apprehended. It 
is of importance to take note of the fact that a sound 


‘heard on one occasion for 20 miles, may under differ- 


ent conditions be heard only 1% miles; and it shows 
clearly that it is of no use to quote the experience of 
one day as an indication of what may alwavs be ex- 
pected. People unacquainted with the capricious ac- 
tion of the weather on sound transmission are very apt 
to speak with undue confidence and make positive and 
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misleading assertions regarding the performance of 
sound signals from one or two experiences of them. 


FOG. 


Fortunately when fog prevails the atmosphere is, 
as I have before observed, as a general rule undis- 
turbed, and the sea surface quiescent. Moreover, at 
such time the air is usually in a more homogeneous 
condition both as regards temperature and density, 
and aqueous vapor is uniformly distributed through- 
out the area affected. Under these conditions the 
sound waves pass without meeting the obstruction 
which it may be assumed they encounter when the 
air is agitated or intersected with currents of varying 
temperature or vapor saturation. It so happened 
that no fog was experienced during the recent trials, 
but the results obtained in the experiments of 1874 
as recorded by Prof. Tyndall, entirely supported the 
views above expressed. With this knowledge in our 
possession it may fairly be argued that the favorable 
results obtained in the trials at St. Catherine’s, in 
clear weather, would have been fully borne out and 
possibly surpassed in foggy weather. I do not of 
course assert that fog is never accompanied by wind or 
a noisy sea, but such a condition of things is very ex- 
veptional, and wind generally disperses fog. 


SILENT AREA. 


In the course of the observations made on the sound 
signals at St. Catherine's, some very marked effects 
of what has been termed a soundless zone or silent 
area, were experienced. The observing party on board 
the “Irene” would commence observations on an ar- 
ranged series of sounds, at about a mile from St. Cath- 
erine’s point, intending to steam out on a certain line 
of bearing, to test their relative effectiveness at vari- 
ous distances. On starting at the mile distance, the 
sounds would all be very loud, but as the vessel pro- 
ceeded out they would fall away in strength, becoming 
fainter and fainter until at a distance between two 
and three miles they would be barely audible or quite 
lost. Shortly after the three miles’ distance, the 
sounds would be recovered, swelling out into full hear- 
ing, and would be carried in loud and distinct signals 
to a considerable distance. This was not a single 
experience, but one which occurred on several occa- 
sions. Many years ago the phenomenon attracted the 
attention of Gen. Duane of the United States light- 
house service, and since then its effects have more 
than once puzzled members of Trinity House commit- 
tees, when testing the efficiency of established fog 
signals. In the St. Catherine's trials, the effect was 
especially noticed when the weather was fine and calm 
with a smooth sea; with a marked disturbance of the 
air or the surface it was not noticeable. The question 
is, what becomes of the sound motion during the period 
in which it is practically lost to an observer on a 
vessel's deck. Prof. Tyndall has held that it is caused 
by the sound waves reflected obliquely from the sea 
surface interfering with the passage of the direct 
waves above the sea surface. Butthis apparently only 
affords a partial explanation of the occurrence, for as 
Lord Rayleigh has pointed out, on this theory the in- 
terference should take place always, whereas it only 
occurs very exceptionally, and the “Irene” made very 
many journeys along the medial line and only experi- 
enced the silent area on five occasions. What becomes 
of the lost sound? All sorts of theories have been 
mooted as possible explanations, but none have yet 
completely solved the question. To do so would prob- 
ably need prolonged and continuous observation, not 
only on the line in which the effect was experienced 
but over other parts of the are at corresponding 
distances and out of the axes of the sounding instru- 
ments; also careful observations at the sea surface; 
and possibly by means of a captive balloon at varying 
distances above would be necessary, so that the whole 
area might be examined with the object of discover- 
ing where the temporarily lost sound had gone. Time 
did not permit the committee to pursue the investiga- 
tion of this phenomenon, but having observed its effect 
they are strongly of opinion that all sea-faring men 
should be made aware of such possible interference 
with the efficiency of a sound signal at a distance 
where it ought to be serviceable, and that when the 
master of a vessel does not hear a fog signal when he 
thinks he ought to hear it, he should at once have re- 
course to the lead in order to verify his position. 


SEA ECHOES. 


Some very striking effects of echoes from the sea - 


were observed at St. Catherine’s. Standing on the 
cliff at a short distance from the signal station it was 
observed that in fine clear weather the blasts of the 
sirens or reed horns were almost immediately supple- 
mented by echoed sounds, reinforcing the direct sound 
while it lasted, and continuing to sound for some time 
after the direct blast had ceased. These echoes seemed 
to start from a point corresponding to the prolongation 
of the axis of the trumpet from which the sounds were 
emitted, and with great rapidity to spread out over the 
sea expanse as though a scattered army of trumpeters 
in quick succession sounded their blasts from all parts 
of the horizon. Carefully timed the echoes were ob- 
served frequently to last for thirty seconds. This 
striking effect would be observable when the sky was 
cloudless, the sea smooth and placid, and with no ves- 
sels in sight. Clearly the echoes were aerial, possibly 
caused by reflections of the sound waves between areas 
of varying density, otherwise acoustic clouds. Prof. 
Tyndall has suggested that the “duration of the echo 
is a measure of the atmospheric depths from which it 
comes.” If this were so length and strength of the 
echoes might afford a rough indication of the relative 
penetrating power of the instruments without making 
observations from sea. During the experiments at St. 
Catherine’s the operators constantly noticed these 
echoes from seaward which proved to be weak or 
strong, short or long, according to the weakness or 
strength of the sounds as heard by the observers on 
the “Irene.” When the atmosphere was disturbed by 
wind, and the sea surface was much agitated, the 
echoes were very short or non-existent. It has been 
suggested that possibly under some circumstances 
these prolonged echoes might prove misleading. Sup- 
pose the master of a vessel within range of the signal 
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were to mistake the echoed sound for the true signal 
it might possibly bewilder him, to say the least of it, 
for the echoed sound would probably reach him from a 
direction opposite to that from which the true sound 
was sent out. The possibility of such a mistake oc- 
curring is no doubt remote, but it is conceivable that 
the knowledge that such a thing is possible might af- 
ford a perplexed mariner some assistance in a position 
of doubt and difficulty. Frequently observers on board 
the “Irene” heard the echoes to seaward at two or 
three miles distance from the signal station. 


THE PITCH OF NOTES, 


The question of the relative value of high or low- 
pitched notes as regards penetrating power has re- 
ceived a good deal of attention in these experiments. 
Formerly the signal blasts were made on one note 
only, G or A in the treble clef, these notes being taken 
as being about the middle of the scale of audible musi- 
cal sounds—easily made and easily apprehended. The 
necessary distinctions were then obtained by varying 
the number and lengths of the blasts and intervals. 
When it was decided to introduce two notes, high-low, 
into one signal, the question of the relative pitch of 
the two sounds had to be considered. The difference 
of two or three notes between the sounds was regarded 
as sufficient, and since then the combinations possible 
up to a four-sound signal have been practically applied 
on our coasts, the principle being that the high and 
low notes must be brought into direct contrast. After 
the adoption of this system, it was occasionally re- 
ported that although both notes of a signal had been 
sounding at a certain time, one only was audible, or 
one was much more powerful than the other. In con- 
sequence notes of different pitch were tested at St. 
Catherine's, and as a result of many observations, it 
was deemed advisable to lower the pitch of the sirens 
which were under trial. When the 7-inch disk siren 
was being experimentally tried in the large trumpet, 
special efforts were made to adapt the speed of rota- 
tion of the siren, and the consequent number of sono- 
rous vibrations per second to the inherent note of the 
trumpet. Starting at between 300 and 400 vibrations 
per second, the speed of rotation was gradually de- 
creased without any satisfactory result, the emitted 
sounds being gruff and imperfect, until the very low 
rate of 98 vibrations per second was reached, and then 
there issued from the trumpet a deep, full note, ap- 
parently of great power. When observations came to 
be made on the sound so produced, the observers with 
one accord adjudged it to be the most powerful sound 
that they had heard, and it was on this occasion that 
the sound was carried for over 20 miles, while the very 
efficient St. Catherin«’s station signal was lost at 10 
miles. This result was corroborated again and again 
in subsequent comparisons, but it so happened that the 
weather was on every occasion fine and undisturbed. 
When, however, a change of weather came, with noisy 
wind and sea, the result was entirely different. This 
great sound was inaudible at a distance beyond 1% 
miles, while the high-pitched notes of St. Catherine’s 
asserted themselves as superior. This, again, was 
borne out by further comparison made in similar dis- 
turbed weather, and these experiments have led the 
Committee to conclude that “for calm weather a low- 
pitched note is more suitable than a high-pitched one; 
but when the wind is opposed to the course of the 
sound-waves, and the sea is rough and noisy, a high- 
pitched note penetrates further than a _ low-pitched 
one.” 

It would, I venture to submit, be a good thing if 
railway engineers would take note of the fact that a 
low-pitched sound would be quite as effective for all 
signaling purposes as those horrible ear-piercing 
shrieks their engine drivers enjoy so much. A low- 
pitched sound is much less trying to listen to than a 
high-pitched one, and if it serves the purpose as well, 
if not better, there ought to be no reason why railway 
companies should not consider the comfort of their 
passengers and the public generally and introduce low- 
sounding notes for their whistles. 


GENERAL RESULTS. 


It will be obvious that the recent experiments have 
yielded some really valuable results. They have dem- 
onstrated more clearly than ever that the propagation 
of sound through the atmosphere is exceedingly ca- 
pricious; that there are hindrances to sound traveling 
which may have been the cattse of disasters, and which 
might afford an explanation of the extraordinary fail- 
ures to hear fog signals which have been from time to 
time complained of, it being subsequently ascertained 
that the signal was in full work all the time. They 
have yielded a great deal of most useful information 
in regard to the details of the instruments best adapted 
for fog signal purposes and the mode of working them, 
and they have furnished material on which further im- 
provements and developments may proceed. There are 
still many things which are at present inexplicable, as 
regards sound transmission, but “knowledge comes and 
wisdom lingers,”’ and in regard to the value and prac- 
tical use of sound signals for coast guarding purposes, 
we now know much more than ever was known before. 

Undoubtedly sound is an imperfect medium for car- 
rying signals to the mariner during fog, but who can 
show anything which is better? It it could be super- 
seded by any system more effective and trustworthy, 
the seafaring community and those entrusted with the 
duty of marking coasts would have much cause for 
rejoicing; and it is not too much to hope that before 
many years have passed some electrical development 
may be brought into successful use for this purpose. 
But there is no immediate prospect of such a change, 
and meanwhile it remains to make the best use possible 
of sound, the only means available. The Trinity House 
and other Lighthouse Authorities with the invaluable 
aid of Lord Rayleigh and the engineers of the three 
Lighthouse Boards, are most anxious to do all that is 
possible to assist the mariner, and, by such trials as I 
have referred to, are endeavoring to introduce improve- 
ments and overcome the many difficulties that surround 
the question, with the object of so developing sound 
signals that, until displaced by some better system, 
they may be made more and more effective for convey- 
ing warnings to mariners when fog hides all things 
from sight. 
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EVOLUTION OF SHIPS. 


Ir is somewhat humbling to our pride to know that 
the greatest speed attained under sail is that of the 
flying proa of Pacific savages. Until the advent of the 
turbine motor these tiny craft could outsail any 
steamer afloat, even the modern German liners. The 
lowest estimated speed of these wonderful little ma- 
chines is 20 knots, and many travelers credit them with 
more. Give them time allowance, and where would 
the North German Lloyd fliers come in? The cata- 
marans of the Brazilian coast are said to go at an 
enormous speed; so, too, the smart craft of Bombay, 
which can easily outsail any European vessel seen in 
those waters, and which are built much on the lines of 
the modern Herreshoff productions. Though there is 
nothing faster on liquid water than the proa, the Can- 
adian ice-boat is nearly three times as swift; but, 
leaving aside these phenomenal vessels, let us consider 
the sailing ship in general. It is not to be supposed 
that the towering, bluff old craft, before the era of the 
clipper, was anything of a sailer, but few realize how 
slow-——-and sure—was the old line-of-battle ship. ‘To 
take a few notable cases: 

Duncan, when hauling up for the Dutch fleet be- 
fore Camperdown, with a fresh breeze and his ship 
close hauled (seven points from the wind), could 
only get 414 knots out of the “Venerable.” ‘The 
“Queen Charlotte,’ before the glorious first of June, 
can show a little better record. When carrying a 
“press of sail to fetch up with the enemy,” Lord Howe 
actually gets 7 knots out of her, under double-reefed 
topsails in a fresh gale! Sir John Jervis, in the ‘Vic- 
tory,” when bearing up for the French fleet before St. 
Vincent, with top-gallant sails over single reefs, can 
only make 2% to 3 knots. The wind is entered in 
the log as a “light breeze.” And, most memorable 
occasion of all, when the “Victory’”’ under Nelson bore 
up for the combined fleets before Trafalgar, he could 
only get 3 to 2% knots out of her with royals and 
studding sails set; it is true that there was only a light 
breeze. She was a quarter of an hour under the ene- 
my’s fire before she began to return it; in that grand 
quart d'heure she would have advanced only about 
1,000 yards. 

John Hamilton Moore, the precursor of Norie, in 
his celebrated book on navigation (1796), gives an 
imaginary log of a trader, whose top speed, in a 
moderate quarterly gale and fine weather, is 8% 
knots. Columbus’ best run on his epoch-making voy- 
age was 200 miles and he took thirty-five days from 
Gomera to Watling Island; his average speed was 4 
knots; this, for a little craft of only 100 tons, is good 
work, all things considered. In 1893 an exact repro- 
duction of the “Santa Maria” was built at Carraca, and 
sailed across the Atlantic, the course taken being ex- 
actly that followed by Columbus. This new “Santa 
Maria” took thirty-six days on the voyage, and her 
maximum speed was 6% knots. The frigate-built East 
Indiaman, in the palmy days of Smith, Green & Wig- 
ram, was doing her very best if she made 12's, and 
her average speed when carrying on in a gale of wind 
was more like 11 knots. The smart passages of these 
ships were due to the way in which they were carried 
on to, and the knowledge of the route which their 
commanders possessed. A 1,000-ton ship, with a crew 
of sixty, can be sailed in a way that a weakly-manned 
vessel cannot. Some of our huge modern “four-post- 
ers” can do at least 2 knots better than the above- 
mentioned speed, and, if such a vessel as Messrs. 
Duthie’s “Port Jackson,” one of the handsomest iron 
sailers that ever floated, were to be sailed with a 
full crew able to handle her, no doubt a still greater 
speed than 15 knots could be obtained. As we all know, 
the greatest speed attained by trading vessels was that 
of the clippers in the Australian and China trades, 
and on the North Atlantic. It was with these craft 
as with the coaches, their greatest perfection was 
ended by the incursion of steam. But it must always 
be remembered that their crews were large and com 
posed of seamen, and that they were able to carry on; 
with the incompetent and weak crews of to-day this is 
an impossibility, and it is too often the case that a 
modern four-master, caught in a squall under a great 
spread of canvas, has to up-helm and keep before the 
wind till the squall is over, the crew being utterly 
unable to take the canvas off her. Many of these 
small wooden clippers, for they were small by com- 
parison with the modern sailing ship, were able to 
do their 18 knots. 

Of this there is no question; the “Flying Cloud,” 
for instance, is credited with a day’s run of 433 miles 
and another of 427. The “Sovereign of the Seas” has 
419 to her credit. And besides these, the “Dread- 
nought,” “James Baines,” “Swordfish,” ‘““Marco Polo’ 
and others were equally swift. But, as before said, 
they had large crews, and were driven as no ship 
is driven now. Then came the steamer, and though 
the “flying” “China” could only do her 300, yet a 
steady ten days’ Atlantic passage was better than 
any possible average in a sailing vessel. ‘The story 
of the Atlantic record (for it is here that the fast- 
est vessels are found) is pretty well known. The 
“Britannic” of 1874, which wonderful vessel beat her 
previous record on her 223d voyage, doing her Queens- 
town-New York trip in 7 days 7 hours 30 minutes, and 
is still running with her original boilers, was replied 
to by the “Arizona” of 1879. Then came the “Alaska” 
(“the greyhound of the Atlantic”). Later on the “Um- 
bria” and “Etruria,” followed by the “Teutonic” and 
“Majestic,” which were followed again by the “Campa- 
nia” and “Lucania;” here England at present stops, 
leaving the blue ribbon of the Atlantic in the hands of 
the Germans. For record-breaking does not pay under 
present conditions; the enormous coal consumption 
and the army of firemen required, make the running 
of 23-knotters too expensive. When the turbine and 
oil fuel have come into oversea use we shall see— 
what we shall see. At present it would appear as il 
the limit of speed for large vessels had been reached, 
but Messrs. Harland & Wolff are credited with the wish 
to build a craft of 50,000 tons! Should such a vessel 
ever be required, and should extreme speed be the 
object, there is little doubt but that 26 to 28 knots 
could be obtained with the present type of engines. 
But the coal consumption would be enormous (prob- 
ablv 3,000 tons a trip) as would also the running ex- 
penses, 
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SOME NOTES ON STEAM TURBINES.* 
By F. J. Warpsurron. 

THERE are, I believe, some three ways of utilizing 
steam for the transformation of heat into useful work. 
In historical sequence, first, by directing a jet of 
steam on to movable objects, such as the blades of 
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the delivery on the vanes. If the nozzle is improp- 
erly formed, either the expansion will not be complete 
and the jet will burst into a cloud at the orifice, or 
eddy currents will be set up within the nozzle itself, 


and retardation of flow will be the result. 


To arrive at the best shape of steam nozzle, the 
ratio of expansion required should be first decided, 


TURBINE JETS 


fans, or, in reaction wheels, by allowing the steam 
passage itself to revolve. Second, by condensing steam 
in a cylinder, and allowing the external atmospheric 
pressure to force a piston inward—Newcomen’s engine. 
Third, by cutting off slices of high-pressure steam, 
and expanding in the cylinders of the modern recipro- 
cating engine. The steam turbine designer, however, 
is merely concerned with the first and oldest method. 
A perfect gas according to the kinetic theory enun- 
ciated by Bernouilli, Joule, Tyndall and others, con- 
sists of a number of molecules, equal in size and 
weight, moving in straight lines and bombarding the 


boundaries of the space they occupy. Dry hot steam 
is found to behave as a perfect gas, and is considered 
as such in this paper. The simplest passible steam 
impulse turbine must consist essentially of a fixed 
nozzle guiding a jet of steam on to vanes arranged 
at the periphery of a rotating wheel in a very similar 
way to the buckets of the well-known Pelton water- 
wheel; but to turn this wheel efficiently it is necessary 
not only to make the nozzle of suitable dimensions 
and shape for the work to be done, but to form the 
vanes or buckets of the wheel so that they make the 


Section through XX. 
Fra. 5. 


49” holes for dramage and equalization of pres- 


and the area of entrance—A in Fig. 2—should bear a 
relation to the orifice, B, in direct proportion to the 
increased volume of steam when expanded. The curve 
of nozzle walls is calculated to allow gradual expan- 
sion, until maximum velocity, due to initial pressure 
energy, is attained. Fig. 1 shows an example of what 
is found to take place in an incorrectly shaped nozzle. 
The steam particles rebound from the walls as shown 
by the dotted lines, and meeting at a a aa form points 
of greatest pressure. Turning again to Fig. 2, if the 
length, C, is too great there will be retardation of flow 
due to the skin friction, and if C is too short the 
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steam will not have time to expand completely. The 
area at A, then, depends on the quantity of steam to 
be passed; the area, B, on final pressure required, and 
the length, C, on the velocity of flow due to the differ- 
ence between initial and final pressures. The best 
shape for wheel vane faces is undoubtedly as nearly 


Developed 


sure carried through all chambers but only open Section 


when lever 1s in central position. 
Cross Section BB. 
7. 


best possible use of the steam as delivered from the 
nozzle. The function of the nozzle is to convert the 
whole available energy of the steam into mass 
velocity in the required direction. It should, there- 
fore, be designed so as to expand the steam to the 
Same pressure as that of the wheel chamber before 


* Read before the North-East Coast Insti of Eng 
builders, Newcastle-upon-Tyne, 


and Ship- 


a semicircle as is permitted by the angle € of nozzle, 
Fig. 3. This angle is usually about 20 deg., which is 
nearly the maximum possible. While being of suf- 
ficient area to reverse the direction of current without 
shock or eddy, these vanes should be short, so as to 
minimize skin friction, and the edges should be sharp 
to avoid bldnketing the nozzle. The most efficien 
mean speed of vanes is just under half the velocity ot 
the steam current, thus leaving the exhausted mole- 
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cules relatively motionless. For this reason single 
disk turbines must revolve at enormous speed and be 
geared down for driving ordinary machinery. For 
example, a 10-inch De Laval turbine working at 70 


pounds’ pressure revolves 14,000 times per minute. 


Geared motors are avoided like the plague by most 
engineers, and so the multiple step steam turbine was 
devised aS a means for reducing the speed of rota- 
tion, and driving machinery direct. This idea was 
first developed into a marketable commodity by Par- 
The earliest Parsons paralle! 
flow turbine was a collection of zigzag nozzles whose 


sons during 1884-87. 


walls were formed by projecting rings of blades inte: 


meshing, and so arranged that the “zigs” were fixe 


to the inner circumference of a stationary hollow 


eylinder and the “zags” to the outer circumference 
of a rotatable cylinder. The modern Parsons turbines 


from which such notably economical steaming result: 
have been: obtained differ from the earliest—apar' 
from improvements in mechanical and constructiona! 
detail—only in the alteration of the contour of th 
steam passages or nozzles from a zigzag to a sinuou 
shape. Instead of turning sharp corners the steam 
now traverses flowing curves, and the cross sectional! 
area of steam channels increases in nearly exact pro 
portion to the growing volume of steam as it expands 
to the exhaust pressure, the collective areas at each 
stage fulfilling more -closely the conditions for a per 
fect nozzle, as previously mentioned. But as expan 
sion takes place both within fixed and moving blades, 
as the whole passage is one continuous nozzle, the 
clearances and workmanship must be of the finest to 
minimize leakage, which in the earlier machines was 
a serious trouble. 

Prof. Curtis, of New York, has designed large steam 
turbines which follow Parsons’ very closely in theory, 
but are differently worked out mechanically. Few 
revolving disks of comparatively large diameter are 
arranged, and the fixed steam nozzles only play upon 
part of their periphery, in some cases only two noz- 
zles being employed on the first disk. Provision is 
made for altering the nozzle areas according to load 
by opening or closing their tapered walls, thus to a 
certain extent permitting correct maintenance of ex- 


Fig.6. 


pansion ratios for varying steam pressures and loads. 
Prof. Curtis argues that his arrangement of few large 
nozzles and wheels in series lessens the percentage 
of waste through spilling of steam. In order to reduce 
the revolutions per minute as far as possible, Mr. 
Parsons appears to advocate a large number of turbines 
in series of small diameter, while Prof. Curtis believes 
in few wheels of large diameter. Apart from relative 
economy in steam consumption, the former appears to 
lend itself best to considerations of weight and space, 


Fig.8. 


and the latter to cheapness and simplicity of construc- 
tion. 

Prof. A. Rateau, in conjunction with Sautter, Harlé 
& Co., of Paris, has worked out a multiple step im- 
pulse steam turbine, consisting of a number of Pelton 
or Laval wheels arranged in series on a shaft, each 
wheel revolving in a separate chamber. Distributing 


nozzles convey the steam to the wheel vanes, and 
the whole of the expansion is accomplished within the 
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fixed nozzles. The steam leaves the chambers at al- 
most the same pressure at which it enters, the wheel 
vanes merely receiving the impulse due to the velocity 
of its particles; there is therefore in this case no 
tendency to leakage and no necessity for fine fits or 
clearance. A machine of this type has been built of 
1,200 brake horse power, and one is now in hand 
of 1,800 brake horse power, from which a steam con- 
sumption of 12% pounds brake horse power per hour 
is expected. 

The multiple expansion steam turbine—shown in 
rig. 4—was designed and made for experimental pur- 
poses some three years ago, and since that time has 
been carefully tested under various conditions, the 
object of the research being to collect a set of funda- 
mental data for guidance in the design of large and 
efficient turbines, and also to investigate the best 
means of reversing in connection with marine require- 
ments. 

As the time is limited, I do not propose to consider 
the results obtained this evening, but hope to have 
the opportunity at some future date. A short descrip- 
tion of two of the machines built may, however, be of 
interest. The first machine, Fig. 4, is a single direc- 
tion motor. The longitudinal section shows fourteen 
wheels keyed onto a cylindrical shaft slung between 
resilient bearings, A A. Cells are cut into the inner 
faces of these wheels, and the walls of the cells form 
curved vanes. Each wheel revolves in a separate 
chamber. Steam at 75 pounds’ pressure absolute is 
admitted to the center chamber, B—which contains no 
wheel—and is thence conducted to the vanes of the 
first wheel by four diagonal nozzles pierced through 
the partition, C. These nozzles are shown in the half 
cross-section through XX, Fig. 5, and also in the 
developed section of nozzles and wheel. The curved 
vanes as nearly as possible reverse the direction of 
the jet, and the steam being passed over the outer 
periphery remains comparatively motionless in cham- 
ber 1. Similar but slightly larger nozzles guide the 
steam on to the wheel in chamber 2, and so on until 
No. 7 is reached, when a passage, D, of ample area 
conducts the flow to chamber No. 7 A, which, like 
chamber B, contains no wheel. It should here be 
noted that partition, EZ, is blank. From No. 7 A to 
No. 14 the steam expands by equal steps to the exhaust, 
Ff, the collective nozzle areas being so arranged that 
each wheel does an equal share of work. Steam gage 
connections to each chamber were provided and the 
pressure differences recorded. Each nozzle in each 
partition was tapered and formed to comply with the 
conditions just mentioned as far as possible. End 
packing and isolation of chambers was effected by 
means of floating packing rings of more or less L 
section. These rings fitted well but freely on the 
shaft and were held against faces by the steam pres- 
sure. When running, it was found that they did not 
revolve with the shaft, but remained stationary, float- 
ing on an extremely thin layer of steam between ring 
and shaft. No internal lubrication was necessary— 
an important point for condensers and boilers—and 
no wear was apparent on rings or shaft. A wheel, 
ring, and partition plate which have been in use for 
some time are now on the table. This machine ran well 
at 5,000 revolutions per minute, and was very fairly 
economical in steam consumption, especially with 
superheat. 

The second machine, shown in Fig. 6, is a reversible 
motor. It reversed from 4,000 revolutions per minute 
ahead to 4.000 revolutions per minute astern in five 
seconds, giving 75 per cent power astern with the 
same steam pressure. In this case two oppositely in- 
clined sets of nozzles are pierced in each chamber 
wall; the “go ahead” set playing on the most efficient 
side of the wheel vanes. If equal reversing power 
were desired the astern nozzles might have some 
25 per cent more area. In front of each partition a 
very thin circular valve is arranged, containing ports 
corresponding to the nozzle entrances. These valves 
can be rotated through a small angle by means of 
a weigh shaft and lever. In the half cross-section, 
Fig. 7, the lever is shown with the valves in the “go 
ahead” position, the “go astern” ports being closed. 
When the valves are in the central position, the small 
hole, C, is thrown open for draining and warming up 
purposes, also to prevent excessive accumulation of 
pressure in front of the first partition. 

The last figure. Fig. 8, shows an arrangement of 
ball-bearing which was used successfully up to 7,000 
revolutions per minute. A is rubber, which absorbs 
the small vibration and allows the shaft to rotate 
in its true center of gyration, which hardly ever cor- 
responds with its geometrical center on account of 
small inaccuracies of balance. I do not, however, 
particularly recommend these for general use, as it 
is so difficult to get really hard steel balls and races. 
The reversing valve mechanism described lends itself 
to modification. The same valve might be utilized for 
closing one or more nozzles in each partition plate 
at pleasure, thus altering the collective nozzle areas in 
use, and by maintaining correct expansion ratios, per- 
mit the turbine to work at different speeds and pres- 
sures at its highest economy. This would be an im- 
portant consideration for torpedo-boat destroyers, 
cruisers, and other vessels which make long runs at 
half or quarter power. Thus the engines of a ship 
which worked full power at 200 pounds’ pressure per 
square inch might be “notched up” to work equally 
efficiently at 100 pounds’ pressure, or cruising speed. 


THE PARIS AUTOMOBILE SHOW.—II. 


THERE is; as we have already said, a marked tendency 
among manufacturers toward simplifying the automo- 
bile, and this must gradually place it within the reach 
of all persons of moderate means. It is not necessary, 
for example, to be an expert judge of gasoline motors 
for automobiles to understand what great progress has 
been made in M. Lepape’s invention, which attracted 
so many persons to his stand, where he showed his 
motor mounted upon a carriage, and to the basement, 
where the motor was exhibited in operation. The or- 
iginality of the Lepape motor resides in the fact that 
it is of two periods and has no external distributing 
parts. As well known, the cycle of the explosion mo- 
tors employed upon almost all mechanical carriages 
is of four periods; that is to say, the piston makes 
two complete up and down strokes in its cylinder in or- 
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der to obtain an impulsion due to the explosion. The 
first descent of the piston draws in gas which the 
ascent abruptly compresses. The explosion, which is 
immediately brought about by the sparking, drives 
forward the piston, which, ascending anew, expels the 
burned gases. These four periods are usually ob- 
tained by means of a pinion keyed upon the driving 
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through the effect of a suction produced by the piston, 
and close through the action of its spring. In addi- 
tion, the smaller cylinder is provided at its upper part 
with an orifice, 0, which communicates with the valve 
of the adjacent cylinder. 

The operation is as follows: The piston that per- 
forms the part of a pump descends in its cylinder and 


Fie. 1.—THE AUTOMOBILE GEAR. 


shaft, and which actuates a wheel of double diameter 
carrying a cam which, at every two revolutions of the 
flywheel (say every four periods) brings about the 
ignition and escapement. 

Mr. Lepape, through his arrangement, dispenses with 
the distribution by gearings and obtains a production 
of work by every revolution of the wheel without, 
however, doing away with a preliminary compression, 


produces therein a suction that opens the valve, 1. 
and, at the same time, draws in a cylinderful of explo- 
sive gas from the carbureter. After the cylinder is full 
and the piston ascends, the valve closes spontaneously, 
and, at the same time, the gas is forced into the orifice, 
O, and consequently into the motor cylinder, through 
the valve, N. 

The piston of the cylinder, B, is then at the end of 


Fie. 2.—1 AND 2, SECTIONAL VIEW OF THE IXION MOTOR. 3 AND 4, EXTERNAL VIEW 
AND SECTION OF THE LEPAPE MOTOR. 


which is rightly judged to be absolutely necessary. 
His motor consists of two juxtaposed vertical cylinders 
(Fig. 2, Nos. 3 and 4), one of which, B, is larger than 
the other, A, and is surrounded by a_ water-cooling 
jacket, while the smaller one is flanged cooled. 

In both of them, there work pistons which are keyed 
upon the same crank shaft at an angle of about 180 deg. 
Both are surmounted by valves, M and N, which open 


its down stroke. After rising the compressed gas above 
is ignited by the electric jump spark, and the piston is 
violently driven toward the bottom of the cylinder. 
During this time the piston, A, has descended and 
drawn in a new supply of explosive mixture, and begins 
to force it into the motor cylinder after the piston of 
the latter has been driven downward by the explosion. 
The result is that, at the moment at which the motive 
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piston has descended sufficiently to open a port, E, the 
burned gases are expelled through their own expan- 
sion, aided also by the slight pressure of the incoming 
fresh gas entering the upper end of the motor cylinder. 

The great advantage of such an arrangement is that 
it permits the construction of a lighter motor for an 
equal power, or a more powerful one for an equal 
weight, with a nearly perfect balancing, and at a con- 
siderable saving in first cost. . 

The motor exhibited was of 12 H. P. and was sold at 
$20 per horse power. In the same line was the 
small gasoline motor for bicycles, exhibited by M. 
Valiere. Here there is but a single cylinder and a 
two-period operauion, and yet a compression equal to 
that of four-period motors and one explosion per revo- 
lution (Fig. 2, Nos. 1 and 2). The gas furnished by the 
carbureter enters through the conduit, A, traverses 
the driving shaft, B (which is hollow), and flows un- 
der the piston, P, which, through its lower face, sucks 
it in ascending, and, through its upper one, compresses 
the cylinderful admitted at the preceding revolution. 
Ignition is made at end of the up stroke by a jump 


. Spark. The piston redescends under the effect of the 


explosion, compresses beneath it the gas admitted an 
instant previously, and causes it to pass through the 
conduit, C. into the upper part of the cylinder. During 
this time the valve, B, has closed. Moreover, in descend- 
ing, the piston has uncovered the exhaust port, J, so 
that the gas which has just exploded expands in the 
exhaust chamber, 8S. and the cycle begins again. The 
gaseous current therefore has a gyratory motion, which 
begins at A and ends at 8. This motor, of about “4 H. 
P. and of about 17 pounds’ weight, may be secured to 
the steering post of any bicycle. It actuates the front 
wheel through the friction of a drum, V (keyed to the 
driving shaft near the flywheel), upon the pneumatic 
tire. A single lever permits the rider to lower the 
whole so as to effect the throwing into and out of gear. 

M. Schaudel exhibited an innovation in the shape of 
a simple automobile as dismountable as a war gun. 
The motor, the engaging and disengaging gear. the 
speed changing gear, the brake, the carbureter and all 
the vital members of an automobile form in his sys- 
tem a compact structure. 

In order to render the operation easy, the inventor 
has done away with tubes of all kinds (circulation of 
water, gasoline, exhaust gas, etc.). omitting certain 
parts and transferring their functions to others. Thus, 
in order to operate the exhaust valves and electric 
sparking cams at every two revolutions of the driving 
shaft (four periods), manufacturers usually employ 
a special gear wheel. M. Schaudel has suppressed this 
gearing and transferred its work to a transmission 
wheel, which serves also for effecting the first speed 
of the carriage. 

The admission and exhaust valves, which are usually 
so difficult of inspection, are here all held in place in 
the two cylinders by a single nut. 

One of the most interesting exhibits was that 
made by M. Joseph Jouma (with the consent of De 
Dion, Bouton & Co.) of automobile motors applied to 
agriculture. The model farm over which he presided, 
amid beets that were surprised to see themselves trans- 
planted in the basement of a palace, but whence he ex- 
tracted the alcohol necessary for his motors, was the 
center of attraction for a crowd of persons interested 
in this new progress. Here could be purchased butter 
that had been churned by a small 4 H. P. motor; and 
here might be seen a threshing machine, a mowing 
machine and a binder actuated by vigorous little 
mechanical beasts 20 inches in height! 

For the above particulars and the illustrations, we 
are indebted to La Nature. 


TESTS AND CONSTITUTION OF PORTLAND 
CEMENT.* 


By A. D. 

Tue Portland cement industry of this country is 
developing so rapidly that it will soon be absolutely 
independent of the importation of a material which— 
if for no other reason—should be produced at home 
on account of the importance that attaches to the per- 
manency of the work for which it is applied; it being 
well understood that manufacturers are apt to give 
their closest attention to the requirements of the home 
market, and that the latter—as regards the quality of 
a cement-—are more or less dependent on local climatic 
conditions. As an example, it may be stated that in 
some European countries, where it takes two days for 
washed clothes to dry, and for bread to get stale, be- 
cause the moisture of the atmosphere amounts in the 
average to 80 per cent of complete saturation, some 
sorts of cement give satisfaction in open air work that 
would not do half so well in this country, where the 
average moisture amounts only to about 70 per cent. 
It is, therefore, but natural that the conventional 
methods of judging the fitness of a cement—which were 
copied from those in vogue abroad with perfect pro- 
priety so long as the imported was the leading article 
—should be subjected to closer scrutiny, with the ob- 
ject of raising the standard of requirement in every 
direction in which it can be done without imposing 
unnecessary hardships on the home manufacturer. 

As to the physical tests that have been adopted by 
the American engineering societies and the Boards of 
United States Engineers, no fault can be found with 
them except, perhaps, in a few minor details. They 
may, possibly, be simplified in the measure in which 
increasing knowledge of the chemistry of cement en- 
ables us to foretell its properties from its analysis, but 
it is evident that they can never be dispensed with 
entirely because every fresh Portland cement contains 
its three chief constituents in unchanged relative pro- 
portions whether it has been properly calcined, over- 
burned, or underburned, whereas its quality depends 
largely on the results of the burning. 

In making these physical tests it is, of course, desir- 
able to imitate as nearly as possible the conditions that 
obtain in actual practice; and with this object in view 
it has been agreed upon to use only sand that passes 
through a sieve of twenty meshes to the linear inch, 
and that is retained in thirty. This is all very well 
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so far as it goes, but as the cement mortar is pressed 
into the briquette molds with a much smaller quantity 
of water than it receives in actual practice, the condi- 
tions are not similar anyway. Besides, the larger the 
sand-particles, the more irregular they are apt to be in 
shape, viz., of greater diameter in one direction than 
in another or rather oblong; and the more irregular 
they are in shape, the more likely it is that they may 
arrange themselves in different ways when the mortar 
is pressed into the molds, so that the cross-section at 
the line of fracture may represent a mixture for 2%: 
1, or 314:1, instead of 3:1, which probably accounts for 
it that the results of sand-tests made at different labor- 
atories with cement-samples from the same barrel show 
frequently such wide discrepancies. Smaller sand 
will, of course, give more uniform results. For the 
same reason it seems advisable to make the neat 
briquettes from sifted cement, inasmuch a& the unsifted 
will give comparatively poor results in case an exces- 
sive proportion of the coarse stuff should accidentally 
become located in the narrowest section of the mold, 
near the line of fracture. 

As regards resistance to tensile and compressive 
strains, the seven days’ briquette tests call for results 
which, if realized in practice, would give from five- 
fold to ten-fold security even if the structures for 
which the cement is to be used were to be five hun- 
dred feet high; twenty-eight day tests are, therefore, 
chiefly for the purpose of ascertaining whether a sub- 
stantial increase of strength has set in in the interven- 
ing time, because such an increase gives better promise 
of the permanency of the endurance that is expected 
from the work. If competent engineers complain, 
nevertheless, of very unpleasant experiences of the way 
in which cements that have been well tested and care- 
fully laid behave after three or four months, or even 
after years of apparent reliability, then these short- 
comings must be attributed to ingredients of compo- 
sition whose injurious influence has been thus far 
either overlooked or underestimated. That this should 
be so, need not surprise, considering that many con- 
flicting theories are still entertained in regard to the 
molecular combinations that may occur during the 
burning of the cement-composition, and in regard to 
the molecular re-arrangements that take place in the 
finished cement after it has been mixed with water: 
for without more precise knowledge on that subject, 
quantitative analysis of the finished cement cannot 
reveal to us those defects which the physical tests of 
the gaged mass fail to disclose. The molecular the- 
ories that have to be taken into account in order to 
arrive at a better understanding of the case may be 
outlined as follows: 

Beginning with that stage of the burning when all of 
the combined water and carbonic acid gas have been 
driven out, the cement composition consists then in 
the main of free lime and dehydrated silicate of 
alumina both intermixed with free silica, to a smaller 
extent with ferric oxide, and with still smaller quan- 
tities of alkalies and magnetic oxide, the latter being 
derived from ferrous-carbonate. As the two last men- 
tioned ingredients are the most energetic bases of the 
mass, they begin to unite with free silica before the 
burning has become sufficiently intense to force the 
lime into combination, and as their fritting action 
compacts thé mass, it also speeds the subsequent re- 
actions by bringing all the other ingredients into 
closer contact. 

Taking the average composition of good Portland 
cement as a standard for the suitable molecular propor- 
tions of the principal ingredients—without regard to 
the amount of silica that has to be set apart for com- 
bination with the minor ingredients before mentioned 
—the mass has to contain them in about the propor- 
tion of twenty molecules. of lime to two of sesquioxide 
of alumina and iron, and seven of silica. When a com- 
position of such basicity becomes completely melted, it 
falls apart in cooling; and when it has only been fritted 
hard or reduced to a sintered mass—as is the case with 
geod cement—it decomposes partly when it is mixed 
with water. 

Returning now to the consideration of the further 
combinations that are apt to take place during the 
burning, the writer is of the opinion that the compo- 
sition of natural compound silicates of singulo or 
mono-silicate constitution gives the only clew to their 
succession, inasmuch as the preponderance of the lime 
precludes the formation of more acid compounds in 
cement. There are, of course, various ways of evolv- 
ing the line of succession, among which the following 
seems about the most direct for the comprehensive 
illustration of the reactions that can take place. To 
start with, we have the dehydrated clay-substance, 
which contains one molecule of alumina to two of 
silica. In combining with one molecule of lime the 
composition of this simple silicate becomes changed to 
that of compound singulo-silicate of lime and alumina 
of the constitution of anorthite; in taking up two ad- 
ditional molecules of lime and one of silica, the 
anorthite-composition becomes changed to that of 
garnet; and when two molecules of garnet take up two 
additional molecules of lime and one of silica—or one 
molecule of singulo or di-basic silicate of lime—the 
resulting compound has then the constitution of 
idocrase, which crystallizes with one molecule of water 
because its chemism is not satisfied (which means that 
the bond between the constituent simple silicates is 
not complete) when more than three molecules of 
singulo-silicate of lime are combined with one molecule 
of singulo-silicate of alumina. The idocrase composi- 
tion may therefore be considered as consisting of two 
molecules of garnet, linked to one molecule of di-basic 
hydro-silicate of lime. 

After all the silica, alumina and ferric oxide of the 
cement composition have fritted with lime in the pro- 
portion of the idocrase composition, there remain still 
twelve molecules of free lime to one of the silicate- 
compounds, which quantity can only be brought into 
combination by such intense burning that the alumina 
and ferric oxide of the silicate compounds are forced 
to assume the character of acid constituents. This 
change does not, however, involve an actual split—or 
the breaking up—of the idocrase composition, but 
simply increases its combining energy. When ivory 
balls are set up in a row, and the ball at one end re- 
ceives a concussion, the ball at the other end is set 
in motion and goes off; conversely the intense heat im- 
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parts to the sesquioxides of the fritted silicate-com- 
pounds the impulse to attract more basic molecules and 
to hold them fast. But as the sesquioxides have a 
tendency to flop over from one impulse to another (a 
sort of mugwump disposition), the energy imparted to 
them by heat does not hold out when the compounds 
thus formed are brought in contact with water. The 
lime, attracted by them, becomes then gradually re- 
leased in the proportion of three molecules to one of 
alumina and ferric oxide, and the remainder of the 
composition may then be considered as a mixture of 
compound subsilicates with an oxygen ratio of 2:3. 
Such compounds are readily attacked by water con- 
taining lime in solution and then yield—in the case 
of cement—calcium hydrate, silica and alumina in the 
gelatinous state, ferric hydrate and minor quantities of 
silicate of soda, etc. 

According to the old theory—which was transmitted 
to us from the time when techno-chemical literature 
was still in the romantic stage as it were—the final 
outcome of the burning is in the main a mixture of 
silicates, aluminates and ferrates, the constituents of 
which fall apart in gaging and recombine thereafter 
in an inexplicable manner. The adherents of this 
theory may reply that it seems immaterial whether 
the ideal composition is considered as a mixture hold- 
ing two molecules of tricalcic aluminate and ferrate 
to seven molecules of di-calccisilicate, or as a subsil- 
icate-mixture holding a definite amount of combined 
lime in excess, as long as the quantitative proportions 
of the constituents as expressed by either formula re- 
main the same. But under the old theory there is no 
way of following out the progress of the reactions that 
take place in gaging and that lead to the setting dnd 
to the subsequent hardening, with any degree of ac- 
curacy, and so long as that cannot be done the saying, 
attributed to Le Chatelier, that the only way to de- 
termine whether a cement is sound is to wait half a 
century to see how the work stands, is about correct. 

It remains now to show what support the new theory 
will receive by circumstantial evidence. To start with, 
it may beésupposed that in gaging the finished cement. 
it combines with as much of water as the idocrase 
composition requires for crystallizing (i. e., one mole- 
cule). Assuming for the purpose of simpler illustra- 
tion that alumina is the only sesquioxide present, and 
allowing five per cent for alkalies and accidental con- 
stituents, the gaged mass would then analyze as fol- 
lows: 60.5 lime, 22.7 silica, 11 alumina, 4.8 sundries, 
and one per cent of water. Total—100. Assuming 
further that the lime in excess of the subsilicate com- 
position hydrates gradually—which it can do without 
“blowing” because it is well known that firmly con- 
fined free lime hydrates and even carbonates without 
expanding—the composition will take up six molecules 
of water in addition to the one which caused the set- 
ting, and thereafter the quantitative proportions of the 
constituents will be: 


57.1 lime, 21.4 silica, 10.4 alumina, 4.7 
sundries and 6.4 per cent water = 100. 


The respective contents of combined water corre 
spond very nearly with those which a well-known au- 
thority has found to obtain in Portland cement dried 
in the one case immediately after gaging, and in the 
other, after the set mass had been seven days in water, 
viz., 0.99 per cent and 6.58 per cent, which tends to 
corroborate the correctness of the theory herein an- 
nounced. 

But while the absorption of water subsequent to the 
setting is progressing, the partial decomposition of the 
subsilicates has already begun, and the gradual hard- 
ening of the mass that then sets in is to be ascribed to 
the formation of new hydrosilicates out of the dissolved 
constituents. As silica and alumina in the gelatinous 
state do not dissolve out to any extent unless the con- 
tents of alkalies are excessive, whereas the greater 
portion of the hydrated lime is apt to be gradually car- 
ried away under water, the newly formed compounds 
(i. e., hydro-silicates) must contain less of lime, and 
more of silica, alumina and combined water than the 
old composition; and such compounds become very 
hard and resist the attack of carbonic acid, if not of 
much stronger corrosives. The plea, that these newly 
formed compounds may become decomposed by the 
carbonic acid gas of the air when the set cement is 
not kept under water, falls to the ground because the 
carbon dioxide will always attack by preference the 
hydrated lime so long as there is any; and according 
to the new theory the cement seven days old may con- 
tain about twenty per cent of that. Moreover, the re- 
sistance to compressive strains is, according to the 
statements of other authorities, about the same after 
90 days whether the set cement has hardened in the 
open air, under water,, or alternately in both ways; 
which shows that in the one case more of the hydrated 
lime becomes carbonated, whereas, in the other, the 
steady formation of hydrosilicates is the chief cause of 
induration. 

After thus eliminating to a great extent the elements 
of uncertain or inexplicable combinations from the 
discussion of the durability of cement-work, it will be- 
come apparent that indurated Portland cement remains 
durable in the measure in which the unchanged com- 
pounds of its set mass become enveloped by the more 
enduring compounds of subsequent formation, that the 
latter are the more enduring the less they become 
mixed up with soluble remnants of the decomposed 
portion of the set mass, alkalies and sulphides, or with 
soluble admixtures (gypsum) and ballast (ferric hy- 
drate), and that the whole mass is liable te break up 
when the adhesion of the respective constituent parts 
—i. e., of the original, and of the subsequently formed 
compounds—becomes weakened by unlooked for re-. 
actions. 

This latter contingency is what thoughtful engineers 
are most afraid of. Some of them suspect that the ad- 
mixed gypsum may mask or retard the effect of over- 
liming for several months, and that such cement will 
expand after the gypsum has dissolved out. This 
does not seem rational because gypsum, though retard- 
ing the setting, does not prevent the pats or cakes from 
“blowing” within a few days, or even hours, after they 
have set. Others are rather dubious about magnesia, 
because it expands to a certain extent in crystallizing 
after hydrating. This phenomenon should not create 
apprehension because it is well known that magnesia 
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cement, made of dolomite that has been calcined in 
such manner as to leave the carbonate of lime un- 
changed, owes its setting properties to this very crys- 
tallization, inasmuch as its mass would not become 
compact without it. It is therefore not likely that 
magnesia is an obnoxious constituent as far as the be- 
havior of the applied cement is concerned, though 
there may be reasons from a manufacturer's point of 
view to avoid a too large percentage of it. Possibly 
magnesium carbonate and gypsum may, under certain 
conditions, have a bad effect on each other, inasmuch 
as it is known that finely pulverized dolomite, stirred 
or shaken in hot water that is saturated with calcium 
sulphate, yields magnesium sulphate, which is a very 
soluble salt. But whether a similar reaction can take 
place in cement, is a matter for analytical chemists to 
determine. As to the boiling test of cement that has 
just set, it seems plain that even the best is apt to 
break up on account of the accelerated dissolution of 
silicates of the alkalies. 

It has been claimed by some prominent investigators 
that ferric oxide combines with silica during the burn- 
ing by parting with one molecule of its oxygen. This 
may be so or not. But what we know for certain is, 
that the magnetic oxide, which is derived from the 
ferrous carbonate of the raw materials, does change 
more readily to ferrous oxide in combining with silica, 
and that ferrous silicates become decomposed—or su- 
perficially corroded—by the alternate action of the at- 
mosphere, and of hard water. It seems, therefore, 
likely that the bond between the original silicates and 
the subsequently formed hydrosilicates of the set ce- 
ment may gradually become loosened in the measure in 
which ferrous silicate is contained in either mass. In 

idging of the quality of a cement from its analysis 

might, therefore, be of advantage to have an exact 
cetermination of the contents of ferrous oxide. As to 

rric-oxide, that is regarded by many authorities not 

nly as an unavoidable but also as an essential con- 

tituent, inasmuch as it is well known that a mixture 
of ferric oxide, alumina and alkalies frits at a lower 

mperature with silica than alumina and alkalies in 
orresponding molecular properties without the ferric 

xide, but as the latter becomes in the end nothing 

etter than ballast if not doing mischief by changing 
o ferrous oxide during the burning—the smaller its 
elative proportion as compared with that of alumina 
he safer it may be. 

The writer does not claim that these statements give 
he complete solution of the question of the ulterior 
leterioration of Portland cement work, but only hopes 
that his suggestions in regard thereto may help to 
bring that about. 


TEXAS OIL FOR LOCOMOTIVE FUEL. 


An Austin dispatch to the St. Louis Globe-Democrat 
ives the following interesting figures concerning the 
use of Texas oil for locomotive fuel: 

The fact that the tests of the Beaumont oil as fuel 
for locomotives proved highly successful is of the 
greatest importance to several companies operating 
extensive railway systems in Texas. This is particu- 
larly true as applying to the Southern Pacific, the 
Atchison, Topeka & Santa Fé and the Gould lines. It 
is to be expected that the railroads, by buying in 
large quantities, as they now do coal, will be able to 
get fuel oil in the Beaumont field at a very low price, 
probably not exceeding 20 cents per barrel at Beau- 
mont. The numerous tests which have been made 
show that this oil is a better steam producer for loco- 
motives than much of the coal that is now being used. 
These tests have demonstrated that about 3'4 barrels 
of oil are equal to one ton of coal for steam-producing 
purposes. It is asserted by some that 2% barrels of 
the oil is equal to one ton of Indian Territory coal, 
which is used on most of the Texas roads. The re- 
ports made by the several railroads of Texas to the 
State Railroad Commission show that the total amount 
of coal used for locomotives on the Texas lines for the 
twelve months ending on June 30, 1900, was 1,716,471 
tons. The price paid per ton for the coal ranged from 
$1.35, for which the Paris & Great Northern obtained 
it, to $5, which was the price paid by the Velasco 
terminal. The former road used 5,919 tons of coal 
during the year, and the latter road only 525 tons. 

The total number of tons of coal used for locomo- 
tives by all the roads belonging to the Southern 
Pacific system in Texas during last year was 539,808, 
and the aggregate sum paid for this fuel was $1,764,- 
970.04. Taking the liberal estimate that it requires 
344 barrels of the Beaumont fuel oil to equal one ton 
of coal, it is shown that the 539,808 tons of coal are 
equivalent to 1,889,328 barrels of fuel oil. Inasmuch 
as this oil is now being sold in large lots at 20 cents 
per barrel, it is reasonable to suppose that the South- 
ern Pacific will be able to contract for it at that rate 
or even lower. At 20 cents per barrel, the 1,889,328 
barrels would cost $377,865.60, as against $1,764,970.04, 
which was the sum paid for fuel for locomotives of 
the Texas lines belonging to the Southern Pacific sys- 
tem during the twelve months ending on June 30, 
1900. This would mean a saving of $1,384,304.44 per 
annum in the company’s fuel bill for its Texas lines 
alone. The cost of installing oil burners on locomo- 
tives is said to be about $200 for each locomotive. 

The railway group in Texas next in importance to 
the Southern Pacific is made up of the Gould lines, as 
follows: The Texas & Pacific, which used 260,268 tons 
of coal, at an average cost of $2.15 per ton, for the 
twelve months ending on June 30, 1900; the Inter- 
national & Great Northern, which used 136,344 tons, 
at an average cost of $2.44 per ton; the St. Louis 
Southwestern of Texas, which used 86,781 tons, at 
an average cost of $2.45 per ton. The total number 
of tons of coal used by the lines belonging to this 
system in Texas for the year named was 483,393, and 
its cost was $1,104,869. Figured on the basis of 3% 
barrels of oil for one ton of coal, the Gould Texas 
lines would use annually approximately 1,691,875 bar- 
rels of oil for locomotives, at a cost of $338,375. This 


would mean a saving of $766,494 per annum in this 
item of expense. The St. Louis Southwestern has an- 
nounced its intention of building an extension of its 
line south from Lufkin, Texas, to the Beaumont oil 
field, and when this is done it will be on the same 
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footing as the Southern Pacific so far as saving freight 
on the oil for use on its own lines is concerned. 


LUMIERE PROCESS OF COLOR PHOTOGRAPHY. 


For the light filters optically worked glass is evenly 
coated with a 10 per cent solution of gelatin, 5 c.c. to 
each 10 cm. of glass surface, and thoroughly dried; the 
plates obtained are immersed for five minutes in the 
following solutions at 70 deg. F.: For the green 
screen, 4 per cent solution of methylene blue N, 5 c.c.; 
14 per cent solution of auramine G, 30 c.c. For the 
blue-violet screen, % per cent solution of methylene 
blue N, 20 c.c.; water, 20 c.c. For the red screen, 4 
per cent solution of erythrosin, 18 c.c.; saturated solu- 
tion at 60 deg. F. of metanil yellow, 20 c.c. Two plates 
of each are cemented together, film to film, with Can- 
ada balsam to form the screens. The plates to be used 
with the screens are: With green, Lumiére ortho- 
chromatic, series A; with the blue, Lumiére extra 
rapid, blue label; with the red, Lumiére orthochro- 
matic, series B. The printing of the color records 
from the negatives obtained is carried out as follows: 
A sheet of non-stretching baryta paper is mounted on 
a glass plate, which has been previously edged with a 
band of benzol, 1,000 parts; masticated rubber, 15 
parts; and when dry coated with a collodion, prepared 
as follows: Alcohol, 500 parts; ether, 625 parts; 
pyroxylin, 12.5 parts; castor oil, 3 parts. The prepared 
support is sensitized with the following solution (5 c.c. 
to 13 by 18 cm. plate): Water, 1,000 parts: gelatin 
emulsion, 120 parts: Coignet’s hard glue, 120 parts; 
ammonium bichromate, 60 parts; 25 per cent solution 
of potassium citrate, 40 parts; cochineal red, 1 part; 
alcohol, 200 parts. After drying, the sensitive papers 
are stripped from their supports, printed again, 
mounted on glass, and soaked first in cold water for 
two hours, and finally in water at 100 deg. F. for half 
an hour, when the paper support will leave the print. 
the development being continued until all the soluble 
gelatin is dissolved; the plate is then washed, placed 
for five minutes in alcohol, and allowed to dry. The 
colorless positives obtained are dyed in the following 
baths: For the green record positive, water, 1,000 
parts; 3 per cent solution of erythrosin J, 25 parts. 
For the red record positive, water, 1,000 parts; 3 per 
cent solution of diamine F. 50 parts: 15 per cent solu- 
tion of hard glue, 70 parts. For the violet record posi- 
tive, water, 1,000 parts; chrysophene G, 4 parts; dis- 
solve at 160 deg. F. and add alcohol, 50 parts; im- 
mersion for 12 hours is sufficient at ordinary temper- 
atures. The positives are placed together and viewed 
to determine where correction is necessary; a further 
immersion in the dry-baths being adopted for intensi- 
fication, and in water for reduction, with the exception 
of the blue positive, which may be reduced by a 20 per 
cent solution of glue. To finally place the films in 
superposition, a temporary support coated with hard 
glue, 50 parts; water, 1,000 parts, is applied to the yel- 
low positive; when dry, the paper is stripped and the 
yellow film applied to the blue positive by using the 
following mountant: Water, 1,000 parts: hard gelatin, 
120 parts; glycerin, 50 parts. When quite dry, the pa- 
per is stripped from the glass. bringing off both the 
blue and yellow films; the operation is repeated for the 
red film, and the picture finally transferred to glass in 
a similar manner. 


MORE LIGHT IN THE DARK ROOM.* 
By B. H. Worpstay. 


Untn. recently I have found the one drawback to 
proper development in the insufficient light given out 
from even the best of ruby lanterns and ruby windows. 
Ruby, that is, deep ruby, is about the worst light one 
could have when one wishes to really develop to that 
exact point where the best printing results are to be 
had, and what we seem to have as we examine the 
plate by it only too often shows that had we only a 
better light it would have been what we expected. 
Carrying development to just the proper turn seems 
to me to be more guess work than a science. More- 
over, the light undoubtedly harms the eyes, and in time 
affects one’s vision. When we take a negative from 
the dark room out into the light, our first real chance 
to examine its density, the various renderings of light 
and shadow and their proper or improper relations 
one to another, is afforded. Then we see perhaps what 
we could have easily improved if only the light in the 
dark room was better. It does not seem to make any 
difference in my practice how abundant the ruby light 
is, I cannot get delicacy by ruby light at all unless it is 
by accident. I have used enough ruby light in my dark 
room to read the print of newspapers by, but to no 
purpose. The finer, more delicate points cannot be well 
enough examined to permit of the best work. If I 
notice, in a landscape, that the foreground values do 
not compare favorably with those of the mid distance, 
I can apply the proper treatment if it is apparent, and 
similarly if the mid distance is not in harmony with 
the foreground and distance, that matter is readily 
changed during development if one can only see well 
what is going on. I do not like to be compelled to re 
duce here and there or intensify or doctor the negative 
with tissue on account of poor perspective, when, if 
the dark room light were adequate, I could have taken 
a perfect negative out of the hypo and later printed 
it without resorting to intensification or reduction. 
Such a negative is worth having, one that, bar a few 
touches of spotting here and there, affords a faultless 
print. 

Well, to the point. I read in this journal that cer- 
tain dyes, light in color, were, nevertheless, perfectly 
non-actinic, and that a solution of them used in a tank 
before the light would afford no end of light. and that 
of no such deep red as the ordinary ruby glass. All 
*he aid I could find upon the subject was a short report 
in one of the English periodicals, by Dr. Cooper, and 
following his advice I secured some eosine and meta- 
nil yellow. Eosine is far the best red, as it is paler 
than aurine or erythrosin, yet is safer than either 
of the other darker reds, ard a quite light (weak) so- 
lution of eosine, with a fair amount of metanil yellow, 
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will make a light filter that fully answers the most ex- 
acting dark room requirements, save when color-sensi- 
tive plates are used. 

First, a tank for the front of the lamp must be had. 
I made one readily by separating two glasses with half- 
inch strips and making tight with a glue called 
seccotine, which any druggist will be able to supply. 
To make sure of my work, | heated the edges of the 
tank and melted yellow beeswax into the joints. The 
tank has never leaked, and being filled with solution 
and a little melted paraffin poured on top, it does not 
evaporate much or fade appreciably. The solution 
may be renewed about six times a year for safety, 
and the tank should always remain in the dark room, 
as otherwise the color will fade. The tank fits close to 
the front of the darkroom lamp, or on the front of a 
light-tight box having a good lamp within and proper 


ventilation. No ruby glass is used, of course; the tank, 
or filter, takes its place. The solutions used are as fol- 
lows: 


For very brilliant light, safe ordinarily at two feet 
from the tray. 


6 grains. 
A less brilliant one: 


If one feels the need of something not so pale, though 
a trial will prove that the above are safe, as much as 
14 grain of eosine, 6 grains of metanil and 24 ounces of 
water may be used, but the pleasure of working in a 
light where one can readily see what the true strength 
of the various parts of the negative is, is too great 
to spoil by returning to the deep reds, and those who 
will lay aside all misgivings and distrust of the light so 
lution will find comfort and great improvement in their 
work by taking it on trial. 

Paper stained with the same solutions would appear 
to work quite as well, but a friend who preferred to 
try it that way soon adopted the glass filter as far the 
best. 

Have the body of the solution a half-inch thick, and 
it will be about right and wholly safe. I hardly need 
add that the thicker the filter, the farther apart the 
glasses holding the solution, the less will be the result- 
ing light. 


MOUNTING PHOTOGRAPHS ON GLASS.* 


Ever since the glass-mounted photographs threatened 
to hecome a boom, and then suddenly collapsed, there 
has been a steady general demand for this class of 
mounting. It should certainly be one of the lines of a 
versatile photographer who is given to varieties and to 
novelties. 

A curious fact about mounting photographs in opti- 
cal contact with glass is that there seems to be quite 
a little knack attached to it. Some photographers try 
and fail, and give up in disgust. Others have success 
from the very commencement, and so cannot understand 
where any difficulty comes in. In Europe, where some 
of the smaller photographers make a regular line of 
“opalines,” they seem to be more popular than in this 
country. They are almost entirely confined to a med- 
ium or fairly cheap trade, being, of course, eminently 
suited to sharply focused, considerably retouched por 
traiture. 

For the guidance of those who would like to add the 
opaline to their styles, we give first the commonly 
commended “approved” method of mounting, and 
afterward our own method. Either one, given the 
knack, is very easy, if reasonable care be used. 

The glass should be’as flawless and colorless as can 
be obtained. Special glass, with the edges beveled and 
polished, can be obtained, though for a cheap trade 
spoilt negative glasses may be used, as described later 
Clean as many glasses as there are prints to mount, 
carefully on both sides, and pile them safely out of 
the reach of dust. The prints are attached to the glass 
with a thin solution of gelatin. For this solution soak 
two ounces of a good, soft gelatin in a pint of water; 
let it well soften, and then apply heat by placing the 
jar in a pan of water over a gas or oil stove. Thin 
the solution down, just before using, until it is scarce- 
ly thicker than water, and keep it fairly warm. The 
prints should be trimmed to the size of the glasses—or 
a trifle smaller, as they will stretch in mounting—and 
everything, including the room, should be warm. ‘Take 
two porcelain dishes, filled with warm water. In one 
of these dishes lay a glass until warmed through; in 
the other soak a print until it lies limp and flat. Re- 
move the plate from the water, let it drain a few mo 
ments, and then while still wet coat it with the gela- 
tin solution, exactly as though varnishing a negative, 
using not more than just enough to coat it. Lift the 
paper from its bath, let it drain a few moments, lay 
the glass plate level on a piece of oilcloth, and care- 
fully lay down the print on it. It is here that much 
of the knack comes in in the getting a good contact 
and the avoidance of air bubbles. Lay a piece of thin 
rubber or oi!cloth over the back of the print, and then 
with a good, hard squeegee—not a roller one—press 
it firmly down. Commence with the squeegee about 
the center and stroke firmly toward one edge. Then 
slightly overlap the center, and make the second stroke 
toward the other edge, then two more strokes cross 
wise. If the squeegee is firmly used a very heavy pres- 
sure may be put on without tearing or hurting the 
print. The heavier the pressure the better, for the print 
must be in perfect optical contact, and all air bubbles 
must be squeezed out. The glass should then be 
sponged around its edge and on its face with a warm, 
damp sponge or cloth, to remove any gelatin which may 
have overflowed. Lay the glass in a warm, dry place, 
print uppermost, until it is quite dry; trim away any 
edge of the print that may project, and the opaline is 
ready for further mounting. 

Instead of soaking the print in water it may be laid 
face downward in a dish containing the gelatin solu- 
tion. When it is limp slide the glass under it, and 
gripping the corners in register, raise glass and pho- 


* From the Photo-American. 


* From Wilson's Photographic Magazine, 
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tograph from the dish. If this is properly done the 
paper will bed down to the glass without any trace of 
air bubbles, and firm application of the squeegee will 
eliminate all superfluous gelatin. 

The picture, squeegeed to an old negative glass, is 
not finished; there is the rough edge of the glass to be 
got rid of Where specially made glasses are used, 
with the edges ground and polished, all that is neces- 
sary is to add a protecting backing board, to which may 
be attached a strut or a ring for hanging. 

When the rough edge is to be covered nothing is 
better than a passepartout, a narrow binding strip of 
some neat color, going entirely around the edges of 
the glass and attaching it to the backing board. Or 
a mask may be cut from any suitable paper, giving a 
more or less broad frame of paper in front of the glass 
—and well pasted down to it—through which the pic- 
ture peeps. The paper should be cut large enough, 
so that the spare ends will fold over the back of the 
print and hold all firm. This class of mounting gives 
endless possibilities of choice of paper or design, ac- 
cording to the grade of trade for which it is intended. 
A very attractive small portrait can often be improved 
by mounting onto quite a large glass—say put a vign- 
etted head, intended for cabinet, in the center of an 8 
x10 glass. Let the paper be cut with a not too large 
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engineer. The big Peninsular Lake was drained and 
ditched, to carry off the water, and some 200 acres of 
land were cleared of brush and timber, the timber cut 
into cordwood and carefully piled for future use. 

On November 19, 1901, the contract for erecting the 
fence was let in three parts, and R. H. Goodrich, who 
received the contract for 15,000 feet of wooden fence, 
began his work at once, and now has it well under 
way. The open-mesh picket fence, which is to separate 
the site from the park portion of Forest Park, is being 
prepared in the shops of the Mesker Brothers’ Iron 
Works, to which firm the construction of 5,000 feet of 
iron fence was awarded. 

The Louisiana Purchase Construction Company, 
which received the contract for building some 2,000 
feet of plaster fence, will begin its work as soon as it 
is called upon. ° 

Still more important work was begun January 7, 
when a big eight-horse plow broke the ground for a 
channel-way, which will carry the water of the River 
des Peres through the site. This work is of great im- 
portance. The tight timber box, supported on heavy 
uprights, will carry the river in a direct sweep entirely 
underground from Lindell Avenue to the east of the 
World's Fair site, discharging it there into the old 
channel of the River des Peres. The upper surface of 
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ing operations on the Chicago Drainage Canal, and 
blasted the stumps throughout the right-of-way for 
the channel. This allowed easy progress for the plows 
and grading machines. 

The timber to be used by the contractors is now ar. 
riving in the city, and the building of the timber sluice 
box will soon begin. The first work will be done on the 
site of the Varied Industries Building, so that the 
ground will be in condition for the building con- 
tractors, who will follow shortly. 

On January 4, 1902, the contract for building about 
three miles of sewer was let to the Hanley-Casey Com- 
pany, of Chicago, for $31,647.45. The work to be done 
is the building of 2,870 feet of a four-foot brick sewer, 
the construction of two monster brick pump wells and 
a large brick manhole, the laying of 3,475 feet of pipe 
sewer of varying diameters, and of 3,650 feet of two- 
foot steel out-fall pipe, to carry the sewage from the 
pump wells to the city sewer, together with the valves, 
slants, junctions and manholes required. This great 
work was begun January 13. The Hanley-Casey Com- 
pany sent to St. Louis their superintendent of sewer 
construction. He began work on the pump wells, put- 
ting some twenty-five men to work the first day and 
increasing the number day by day as his materia! 
arrived. The Hanley-Casey Company intends to make 
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opening, and show a generous margin, which will add 
much to a print Such a one, mounted with strut to 
stand on the parlor table, should prove a useful addi- 
tional line. 


WORK AT WORLD'S FAIR SITE OF ST. LOUIS.* 


FoLLowine the breaking of ground for the Louisiana 
Purchase Exposition, on December 20, 1901, active work 
by contractors was begun, and since then some 300 men 
have been kept employed on the site continually. Up 
to the ground-breaking, beginning with the driving of 
the first stake on September 3, 1901, the work done on 
the site was supervised by the Exposition Company, 
without the intervention of contractors. There was 
a vast amount of this work. The entire site in Forest 
Park, a mile square, was surveyed, topographically 
numbered and lettered, stakes being driven at intervals 
of fifty feet throughout the site and the levels taken 
at these stakes. The results of the survey were platted 
on topographical maps prepared by the draftsmen of 
Chief Engineer Phillips’ force, stationed at the house 
which formerly sheltered the merry-go-round, but 
which has been converted into the headquarters of the 


* From World's Fair Bulletin, 


the channelway will be boarded over, and traffic is to 
pass over it. About 110,000 cubic yards of earth must 
be removed. The entire length of the waterway will 
be 4,600 feet, and the work is to be completed in sixty- 
five days, under a forfeit penalty of $150 per day for 
delay. The contract was let December 28 to the Rich 
Construction Company, of St. Louis, for $116,692, over 
twelve competitors, several cities being represented. 
The Rich Construction Company began work imme- 
diately by putting on big plows to loosen the earth, 
and slips and wheelers to move it from place to place. 
The severe cold of the early winter had driven the 
frost some six inches into the ground, and considerable 
work was necessary to break this ground to reach the 
soft earth underneath. When once the crust was thor- 
oughly broken, however, the work was easy. All the ex- 
cavated earth was dumped into Peninsular Lake, as 
directed by the World’s Fair engineers. <A _ twelve- 
horse grading machine, dumping the earth by means 
of a wide rubber belt into wagons, was employed, and 
the dirt hauled into the lake. 

The stumps of trees cut down by the wood-choppers 
troubled the channelway contractors considerably. 
Under tlie contract, they had to take care of these 
obstructions. They secured the services of John Sul- 
livan, who had served a long apprenticeship in blast- 


use of a giant trenching machine as soon as the nature 
of the work will permit. This machine will be used 
ou the outfall section of the contract especially. 
About 1,200 barrels of cement will be used. 

The big St. Louis Athletic Clubhouse was moved 
from its former location, a distance of 150 feet to the 
north. The structure was turned completely around, 
occupying less than a week in the operation. This 
building is to be used as a hospital for the workmen 
on the site, to take care of injuries and to give emer- 
gency treatment of every kind. 

{mmediately after the commencement of this work, 
graders and teamsters from all sections of the country 
began to arrive in the city with their teams and 
wagons. They applied to the engineers on the site for 
locations for camps within the World’s Fair grounds, 
and were assigned to places in the western part of the 
site, where they would be sheltered from the wind. 
Big stable tents and dwelling tents have been erected 
in three colonies in the western part of the site. 

Medical Director Leonidas H. Laidley, to provide 
against the spreading of contagion by persons from 
far-removed districts of unknown sanitary condition, 
began a crusade of vaccination among them, and in a 
week every camper on the ground was inoculated with 
vaccine virus. 
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THE PRESSURE OF LUMINOUS RAYS.* 


CONSIDERABLE stir was caused last year at the Paris 
Physical Congress’ by the preliminary announcement 
that Prof. Lebedew, of Moscow, had at last succeeded 
in experimentally establishing that light rays really 
exert a pressure on the surface which they illuminate. 
Particulars of the experiments have now been pub- 
lished in the November number of the Annalen der 
Physik. Prof. Lebedew is a distinguished physicist; 
yet his interpretation of his ingenious, but, of course, 
exceedingly delicate, experiments may not remain un- 
contested. But the verification of the effect, which 
he believes to have realized, has been looked forward 
to by both physicists and astronomers for centuries. 
We have to account for apparent repulsions, to explain 
which modern science has called in the aid of par- 
ticular manifestations of electrical and magnetical 
forces. We have been told, for instance, that the tails 
of comets may, after all, not have any more a material 
existence than the shadow-beam which sweeps over 
the earth during an eclipse of the sun. This light- 
pressure would give us a repellent force of theoreti- 
cally correct magnitude, and that force promises to 
afford us powerful assistance in dispelling the fogs 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 


the radiometer type, were unsatis- 
factory. Sir William Crookes certainly obtained 
fame with his radiometer. But his effect, if a 
direct light effect, was about 100,000 times greater 
than it ought to have been according to the calcu 
lations of Maxwell, Bartoli, Boltzmann, Galitzin, 
Drude, and others. The Maxwell-Bartoli pressure 
effect of the sun-rays, falling normally upon a sur- 
face of 1 square meter area, should be 0.8 milligramme 
when the rays are reflected by that surface acting 
as a mirror, and 0.4 milligramme when completely 
absorbed by a black surface. The further develop- 
ment of Maxwell's theory by O. Heaviside, Cohn, 
Lorentz, and Goldhammer (of Kazan) did not reveal 
any flaw in these ponderomotoric pressures. 

The principle of the apparatus with which Prof. 
Lebedew has now demonstrated this light-pressure 
to be of its theoretical magnitude is due to Maxwell. 
The image of the crater of a continuous-current arc 
lamp of 30 amperes is thrown by a system of mirrors, 
either from the right or the left-hand side, on to the 
radiometer wheel, contained in a large glass bulb. 
The whole arrangement is strictly symmetrical as re- 
gards right and left, the rays rendered parallel 
by lenses falling upon two mirrors joined under 90 


instruments of 
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which obscure cosmical and meteorological phenom- 
ena. 

The question may conveniently be presented on his- 
torical lines. The apparent repulsion of the cometary 
tails by the sun had long occupied astronomers. Kep- 
ler found, in 1619, its probable explanation in the 
emission theory of light. If light was propagated by 
the particles emanating from the source of light, 
then a pressure of the light against the illuminated 
surface was easily conceivable. Newton himself, the 
pillar of the emission theory, protested against this 
view, however; while, strangely enough, Euler, New- 
ton’s great antagonist of the eighteenth century, 
supported it on the ground of an experiment, con- 
dueted by Homberg, as in accordance with his (Eu- 
ler’s) longitudinal vibration theory of light. De 
Mairan, author of the memorable Traité de l'Aurore 
Boréale, of 1754, and Du Fay, failed honorably in 
what we should now call radiometer experiments, 
undertaken with the object of demonstrating the 
ponderomotoric light-pressure. Kepler’s and Newton's 
views on comets gradually fell into discredit. A new 
impulse to such researches was given independently 
by Maxwell in 1873 and by Bartoli in 1876. We read 
in Maxwell's electro-magnetic theory of light that “in 
a medium in which a wave is propagated, there exists 
in the direction of the propagation a pressure which 
is at every point numerically equal to the energy 
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from the vanes could not accurately be determined. 
But the cardinal difficulty was, of course, the elimina- 
tion of the convection currents and of the radiometric 
effect. In order to minimize the convection currents 
in the residual air of the radiometer, Lebedew filters 
the infra-red rays off by passing the light through a 
layer of water, 1 centimeter thick, contained in a plane- 
parallel] glass vessel. The several lenses and glasses of 
the apparatus would themselves absorb the ultra-violet 
rays. An ammoniacal solution of copper, substituted 
for the water, and a screen of ruby glass, were further 
used for studying the effects of blue and of red light. 
If any convection currents are set up in the extremely 
rarefied air of the bulb, the slightest inclination of 
any of the vanes would favor a rotation in a certain 


deg. By interposing a plane glass plate, part of the 
light can be directed into a thermopile, consisting of 
five constantan-iron wire couples, 0.025 millimeter in 
thickness, connected with a D’Arsonval galvanom- 
eter; a corresponding glass plate is inserted on the 
other side. This thermopile served for adjusting the 
apparatus, and for equalizing the light effect on the 
right and the left sides: a slightly careless asym- 
metrical dusting of the parts sufficed to disturb the 
balance. The glass bulb, 20 centimeters in diameter, 
can easily be exhausted down to 0.0001 millimeter of 
mercury; this operation occupies a couple of days. To 
secure further rarefaction, a little mercury is evap- 
orated in the bulb by gentle heating The mercury 
vapors carry some air with them into the intermittent 
Kahlbaum pump, and the mercury-vapors are after- 
ward recondensed with the help of a freezing mixture 
of ice and salt. The experiments were satisfactory 
only when conducted in the cold. The are lamp, to- 
gether with the whole mirror system, can’ be shifted on 
its table, so that the diaphragm of a calorimeter (cube 
or cylinder of copper) occupies the exact position of 
one of the radiometer vanes. The vanes, which were 
stamped out of platinum, nickel, or mica. and the 
diaphragm had all diameters of 5 millimeters. The 
thicknesses of the eight vanes used were 0.1, 0.02. or 
0.01 millimeter; two of the platinum disks were elec- 
trolytically covered with spongy platinum black—the 
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direction. To check this action, the rays were alter- 
nately directed on the front or on the back of the 
vanes, and the differential effect was thus determined. 
The radiometric effect, or Crookes effect, is, in Prof. 
Lebedew’s opinion, due to the difference of temper- 
ature between the illuminated and the dark face of 
a vane, to their curvature or irregularity—which 
troubled also the reflection experiments—and_ the 
neighborhood of other warm bodies or surfaces. Sir 
W. Crookes may not subscribe to this characterization 
of his effect, and this part of the research will possibly 
be attacked. To reduce the effect, the bulb was made 
very large, the vanes were made plane, and some were 
coated five times more thickly than others, as pointed 
out above. The radiometric component should be dif- 
ferent for different vane thicknesses, and could thus 
be estimated. The calorimetric tests were conducted 
in groups of five, each occupying five minutes. 

In spite of the exceptional difficulties, the results ob- 
tained agreed so well with the theory of Maxwell- 
Bartoli that the apparatus was modified to avoid any 
accidental agreement; but the agreement continued. 
Prof. Lebedew has no doubt that the light-pressure ex- 
ists, and that it is directly proportional to the energy 
of the rays which impinge on the surface. This pro- 
portionality is understood to hold for the visible part 
of the spectrum. We may then believe that the sun 
both attracts the earth and repels it by emitting its 
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per unit volume existing at that point.” Bartoli ar- 
rived thermodynamically at the same conclusion by 
imagining a cyclical process, in which radiant energy 
is transferred from a colder to a hotter body by means 
of mirrors. To move the mirrors against the direc- 
tion of incident light required an expenditure of 
work. That alone seemed to prove the existence of 
the light-pressure. But exact verifications by Zéllner, 
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INTERIOR VIEW OF A HOME IN CAMPVILLE, 


one with a very thin film, the other to five times the 
thickness of this film. The vanes were fixed to a glass 
rod by means of exceedingly fine platinum and alum- 
inium wires. Three radiometer wheels with two or 
three pairs of vanes were applied. The wheels were 
suspended in Cardani fashion from a glass thread, 
clamped above between two pieces of asbestos paper; 
no cement was used in any part of the wheels. 

Many errors had to be guarded against. The light 
even of the best are lamp is hardly steady enough for 
such work. The true amount of the light reflected 
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light rays. That light-pressure on our earth need 
hardly trouble us. Let it amount to some thousands of 
tons. That might retard our motion and delay our 
being incorporated into the sun, if that fate should 
finally threaten us. But the nearer we approach the 
sun, the more significant this repulsion, which counter- 
acts the attraction, becomes for small bodies, meteorites 
and meteoric dust. . 
We may take a very interesting paper, presented last 
winter by Svante Arrhenuis—the father of the electro- 
lytic dissociation theory—to the Stockholm Academy 
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of Science, as our guide in a brief review of this ques- 
tion. The total energy radiated by the sun on one 
square meter of the earth's surface has been estimated 
at 2.5 calories per minute. On the surfage of the sun 
this so-called “solar constant” would be about 46,500 
times as great; but gravitation at that surface is also 
27.5 times greater than on our globe. It can thus easily 
be calculated that one cubic centimeter of water would, 
on the surface of the sun, be pulled inward with a 
force 10,000 times as great as the repelling or buoy- 
ant light-pressure falling upon one of the six faces of 
its containing vessel, which we suppose to be opaque. 
If we reduce the edge of this cube to a length of 10+ 
or 0.0001 centimeter, the water weight will be reduced 


to 10 © its former amount, and the buoyant pressure 
to 10°; the two forces would just balance one an- 
other. If we take still smaller bodies—we need not 


zo down to absurd dimensions—and substances which 
are less dense than water, we come to particles which 
would be more strongly repelled than attracted, and 
which would hence radiate and wander from the sun 
as a cosmic dust. 

Lebedew has pointed out that if we assume comets 
and their tails to be composed of swarms of particles 
of different sizes, the more or less compact head would 
follow its known, strongly-curved orbit: we imagine 
it to start from some point. The very finest dust or 
gaseous matter would not be influenced by the attrac- 
tion of the sun and proceed in a straight line; and the 
more or less coarse particles would proceed on more 
or less curved intermediate paths. From the dif- 
ferent curvatures of various comet tails Bredichin had 
already calculated the repellent force of the sun. Thus 
the mass of the comet would be dispersed over the 
universe, we should find it impossible to determine its 
orbit, and predictions of its reappearance would fail. 
What holds for comets would be valid for swarms of 
meteorites. 

Arrhenuis, in his paper already mentioned, has gone 
further. Cosmic dust, he argues, may be thrown out 
by the faculae of the sun, and may produce the corona. 
Some of this matter would fall back on to the sun, some 
will be repelled into space. The illuminated side of the 
earth would be exposed to a rain of such particles 
which he assumes to be ionized. The particles would 
be arrested in the highest strata of our atmosphere, 
where their discharge by ultra-violet rays would pro- 
duce cathode rays, or aurore. 

We cannot follow Arrhenuis, without entering upon 
particulars further than our space allows, in his very 
interesting explanation of the*auroral phenomena and 
the disturbance of the magnetic elements. But we 
will conclude with a word on a suggestion which he 
has thrown out concerning the constitution of celestial 
nebule When we assume, with certain astro-phys- 
icists, that the luminous nebule which seem to abound 
all over the universe are not necessarily in a state of 
glow, we have to account for their luminosity. The 
spectra generally show the hydrogen lines as if practi- 
eally the whole nebula consisted of hydrogen. If we 
imagine that the lightest constituents of a nebula, the 
hydrogen and helium particles, collect on the fringe 
of the nebula, those particles would catch the migrating 
electrically-charged dust particles emanating from the 
sun. The hydrogen and helium would then become 
visible to us; other, denser elements might occur in the 
inner portions, but they would not betray their pres- 
ence, 


TURQUOISES FROM RUINS. 


Tue exhibits of the American Museum of Natural 
History will soon be enriched by a fine collection of 
turquois objects obtained from the ancient ruins of 
New Mexico. The collection was brought in a few 
weeks ago, and contains many objects which are 
unique and of great scientific value, aside from their 
intrinsic worth. 

Turquois is essentially the American gem, not only 
in the sense that it is most highly valued by all the 
Indian tribes, as it has always been by their ancestors, 
even long before the days of Columbus, but also be- 
cause within the past few years the American product 
has practically driven out of the market the Persian 
and other imported stones. An examination of the 
gems offered for sale by one of the leading jewelers 
on Union Square the other day, showed ten American 
stones to every one that came from other countries, 
and demonstrated, moreover, that the home product 
is superior in every way to the imported, especially in 
that peculiar blue color, which, like the “pigeon’s blood 
red” of the ruby, gives the gem its value. 

Most of the specimens in the museum collection 
are off color, and of little value from the jeweler's 
standpoint. This is almost always the case with exam- 
ples obtained from the Indians or from Indian sources, 
although now and then really fine gems can be picked 
up. The Indian makes no distinction; he places as 
high a value on a stone of sea-green color as on one 
which is of the true “robin’s egg blue,” his only meas- 
ure being the size of the gem, and its freedom from 
flaws. If, however, the stone is fashioned into a rude 
resemblance to some object, having a religious signifi- 
cance, its value is increased manyfold. 

Although no definite conclusions have yet been 
reached by archeologists on the question, the trend 
of opinion seems to be that the high value attached 
to turquois by the aborigines of America, and especi- 
ally by the tribes in the southwestern part of what 
is now the United States, is directly connected with 
the idea of water. This hypothesis is materially 
strengthened by the recent finds, for among the speci- 
mens there are two little images of tadpoles, made of 
solid turquoises, and several unmistakable frogs, also 
carved of the solid stone. Tadpoles and frogs are 
the most sacred symbols in the religion of the Pueblo 
Indians of New Mexico and Arizona. Images of frogs, 
formed of black pitch, inlaid or incrusted with flakes 
of turquois, have been found before, but specimens 
formed of the solid stone are unique, as are also the 
tadpoles. 

In the regions of the tribes which live in the arid 
regions of the Southwest, the one central idea is 
water, or the lack of it. Many of the most important 
ceremonials are more or less directly connected with 
this idea, and like all savage ceremonials certain para- 
phernalia are necessary to the proper performance 
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of the sacred rites. The possession of a water fetish, 
for example, such as a turquois tadpole might be, 
would give a medicine man a very high standing 
among his fellows, and the object would be consid- 
ered almost priceless. It is doubtless for this reason 
that such examples are found only in the old ruins; 
any of them that are in use to-day would be carefully 
concealed and sedulously guarded from profane eyes. 

Ordinary specimens, however, consisting of little 
tablets and bits of turquois, can be seen by the thou- 
sand. Few of the Indians of the Southwest are so 
poor that they cannot own a specimen or two, and 
some of them have whole necklaces of the precious 
stones, or of shell beads interspersed with turquois. 
In one sense they are the equivalent of money, for 
they can be converted readily into whatever money 
will buy for the Indians, and small pieces pass from 
hand to hand much the same as silver ornaments or 
silver coin. The demand is apparently unlimited, 
while the supply is comparatively small. 

The discovery and conquest of what is now New 
Mexico and Arizona was brought about directly by 
vague stories of the wealth of that region in turquois 
which reached to the city of Mexico. In 1539 the 
Franciscan friar, Marcos de Niza, was sent out by 
the then Viceroy of Mexico to investigate these tales. 
On foot and with only one attendant the intrepid priest 
pushed on for over a thousand miles into the un- 
known north, where no European had ever been, 
penetrating as far as the present Indian village of 
Buni, in northern New Mexico. 

His companion lost his life there, but the friar re- 
turned safely to Mexico, where he reported that all 
the chief men of the Indians wore an abundance of 
turquois and jewels, and that even the lintels of the 
doorways in the houses were incrusted with the preci- 
ous blue stones. An expedition was sent out during 
the following year which brought the whole country 
under the Spanish crown, but the great wealth which 


the friar reported was nowhere found. 

“Curses loud and deep,” says the old Spanish 
chronicler of the expedition, “fell upon the devoted 
head of the monk,” and for over three centuries he 
has been held up as “the greatest liar of Christen- 
dom.” 

Within the past decade the memory of the monk 
has been cleared of the burden which has rested upon 
it for so long, and his narrative of the expedition is 
now generally accepted as true, if proper regard is 
had to the times and the conditions under which he 
wrote. Every year, as research progresses, further 
corroboration is given to his statments, and excava- 
tions in the old ruins show that in ancient times, as 
well as now, an immense amount of turquois, in the 
aggregate, was used by the people who lived in that 
region. The museum collection contains many ob- 
jects of wood, incrusted with gems, such as he men- 
tioned, and numerous examples of that work are extant 
in other institutions. 

Turquois has been found in several places in New 
Mexico and Arizona, but there is no doubt that the 
bulk of the supply in ancient times as well as most of 
that obtained to-day came from the turquois mines at 
Los Cerrillos, New Mexico. These mines have been 
worked from time immemorial, although by exceed- 
ingly crude methods. They are practically nothing 
but a huge pit in the ground, from which thousands 
of tons of turquois-bearing rock have been removed, 
while the supply is practically inexhaustible. It was 
rumored some time ago that the ownership of the 
mines had been acquired by a prominent firm of New 
York jewelers, but this has been denied by a member 
of the firm, a well-known expert in gems, who said 
that, owing to the way in which the turquois oc- 
curred, it was impossible to work the mines on a 
commercial basis. They are free to any one who 
wants them. 

Indian methods of mining are largely responsible 
for the poor quality of the gems obtained. The tur- 
quois occurs in thin streaks and flakes, embedded in 
the solid rock, to which it is so closely cemented 
that the two form practically one material. A man 
might take out ten tons of rock without securing a 
gem the size of a hazel nut, and, on the other hand, 
he might find a large piece in half an hour's work. 
The Indian manner of getting out the rock is to build 
a large fire on a projecting edge and then to throw 
water on the heated stone. The sudden chill cracks 
off large masses, which are then broken up by pound- 
ing with other stones. The color of turquois, however, 
is not fixed like that of some of the other gems, and 
the peculiar tint of blue which jewelers demand is 
easily lost. It is almost invariably destroyed by the 
heat used in the Indian method; hence the green 
color of most of the specimens in the possession of 
the natives. Another thing which has the same re- 
sult is that the Indians wear the stones on their naked 
bodies, and the gems are turned green by perspiration. 
Jewelers have means of restoring the color if the 
change has not progressed too far, but these, of course, 
are unknown to the Indians. who, moreover, are in- 
different to minor changes of color, if, indeed, they 
are able to distinguish them. 

Some magnificent examples of ancient Aztec work 
in turquois have been found in Mexico, and are 
now in European museums. In one example a large 
part of a human skull was covered with flakes of this 
and other gems, arranged in bands, the whole giving 
the effect of an Indian’s face when decorated with 
war paint. Some of the great idols were ornamented 
in the same manner, and with pieces of solid turquois 
set into the stone of which they were carved. One 
of the most interesting problems now before archxo- 
logists is the extent to which the aboriginal jeweler’s 
art, if it may be so termed, has been transferred 
from one tribe to another and from nation to nation. 

Copper implements, presumed to have come from 
the northern part of the United States, have been 
found in the South, and even in Mexico; pipes of 
the peculiar red stone known as catlinite, which is 
found only in one locality in Minnesota, have been 
collected from places more than a thousand miles 
from there, and there is no doubt that extensive barter 
went on between the Indian tribes long before the 
discovery of America. 

With the exchange of material objects there was 
also an exchange of ideas, but on the other hand 
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there must be considered the well-known trait of the 
human mind to work along similar lines under simi- 
lar conditions. No one now doubts that many of the 
most important advances achieved by mankind have 
been attained independently by peoples widely sep- 
arated and between whom there could be no possible 
connection. Just how far the art of a people has 
been modified by contact with other nations, and 
how much of it is original, is the problem which it 
is necessary to solve to understand human progress 
in its early stages. 

One aspect of the broad question, in so far as it 
relates to the use of turquois, has been taken up by 
members of the staff of the American Museum, and it 
is believed that the collection recently acquired will 
throw some light upon the problem. Just who the 
Aztecs were is yet to be determined, and although it 
is known that they were intruders in Mexico, sup- 
planting an older people there, whence they came is 
still a mystery. It is generally held that they came 
from the north, the distance being variously given at 
from a few hundred miles to over 5,000. 

The museum specimens of turquois were secured 
from the Chaco ruins, in the northwestern part of 
New Mexico, on the possible route of the Aztecs in 
their southward migration, and if a similiarity in 
the use of turquois is established, there would be a 
fair presumption that the people who lived in the 
villages now in ruins, concerning whom practically 
nothing is known, may have been a remnant of the 
Aztec tribe left behind when the wave swept on to 
Mexico. 


GRAY HAIR AND EMOTIONAL STATES; AN 
ANTHROPOLOGICAL NOTE. 


By Roxserr Jones, M. D., B. S., London, F. R. C. S. 
England. 


Cases of the hair turning “gray in a single night’ 
are said occasionally to occur, but it is uncommon to 
meet with well-authenticated instances. The follow- 
ing case hardly comes under the category of “sudden 
blanching,” as a period of five weeks in August and 
September last elapsed during which the hair and 
beard of this patient changed from a flecking of gray to 
absolutely pure white. No other dermal or pigmentary 
changes occurred, and there was no affection of vision, 
hearing, or other of the special senses. 

The patient was a thin, spare-built man suffering 
from paranoia, fifty-three years of age, five feet eight 
inches in height, and weighing ten stones. He was 
a clear-complexioned, blue-eyed, intelligent and 
thoughtful-looking man, with some reserve of man- 
ner. For two or three months before admission into 
the asylum he gave way to drink, as he had been much 
worried about his work in the electrical department 
of the General Post Office, where he had been engaged 
for three years, but during the whole time was “over- 
strained.” He developed delusions in regard to his 
occupation, suspecting that a cable was connected with 
his house at a pressure of 10,000 volts, which would 
kill him, his wife, and his whole family (four chil- 
dren). Sleeplessness, fear, and apprehensiveness pre- 
ceded aural and sensory disturbances which domi- 
nated his reason and controlled his actions; he became 
suicidal and was received into the Claybury Asylum 
in a low, depressed condition, with no appetite, and 
very deluded. The despondency increased, he became 
feeble and emaciated, and the delusions of persecu- 
tion became very prominent. He became violent, very 
noisy, abusive, and aggressive, and was for a time 
under the influence of either bromides, chloral, or 
sulphonal. He improved somewhat physically, but 
latterly his emotional tone had become somber and 
melancholy. He stated that during the whole of Au- 
gust last a machine upon the roof shunted unbearable 
electrical currents upon him, which so terrorized him 
that he feared that each night would be his last as 
his life was to be destroyed. He now talked less about 
his delusions—which, however, persisted—and he oc- 
cupied himself in the wards. He was less aggressive 
and he talked more freely and sensibly about incidents 
that ha’ occurred in his past life. His sight was very 
good and his hearing, tested with Galton’s whistle, 
was preternaturally sharp. His common sensation and 
other senses were normal. The history of his family, 
obtained from his wife and himself, was free from in- 
sanity. Born a Londoner, his father lived to the age 
of 78 years, and had not lost his hair, which was gray. 
His mother lived to the age of 76 years and had no 
gray hairs. His maternal grandfather died a very 
old man, older than did his father, and was said to 
have had no gray hairs. His maternal grandmother 
he could not remember. His paternal grandfather 
died at a good age, and his paternal grandmother was 
not gray when she died at the age of 78 years. 

On microscopical examination the character of the 
hair as to number appeared to be normal, and the 
following microscopical description given to me by 
Dr. J. S. Bolton from the pathological laboratory sug- 
gests that the condition was one of altered nuirition: 

They are free from pigment and in their outer parts 
have an opaque and silvery appearance. The cuticle 
is extremely thin. The fibrous layer is atrophic and in 
the distal third of the hair is completely infiltrated 
with minute air lacunules; air is also present to a less 
extent in the middle third. The medullary portion is 
smaller and more varicose than usual. The bulbs are 
small and atrophic and are almost entirely free from 
adherent root-sheath. 

The influence of nervous changes upon the hair has 
not been fully worked out; but we are familiar with 
the harsh, dry hair and skin in melancholia, the seba- 
ceous, oily condition of the latter in the dementia of 
general paralysis, and the upstanding shock of hair 
and peculiar odor of the skin emitted in certain cases 
of mania. Woods Hutchinson* insists that a due rec- 
ognition of the “hereditary relationship and common 
ancestral origin” of the skin and cerebro-spinal axis 
from the epiblastic layer of the blastoderm has been 
much overlooked, and also that the dignity and im- 
portance of the skin as an organ have not hitherto 
been fully acknowledged. The vaso-motor flushing of 
the skin in the mental disturbance of general paraly- 


* Studies in Human and Comparative Pathology, 1901, 
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sis, and the pinched, sallow look of melancholia, apart 
from the many changes that take place in the skin un- 
der normal mental states, indicate the control over it 
of the nervous system, as also over certain pigmentary 
changes such as accompany pregnancy, certain mor- 
pid utero-ovarian conditions and cachectic states (Ad- 
dison’s disease, cancer, etc.), and over the hair in 
certain diathetic conditions such as gout when the hair 
is thick but becomes white at a very early age. One 
of the most interesting papers by Lister to the Royal 
Society* was an experimental proof that the changes 
of color in the skin of the frog were due to influences 
such as would excite the nervous system and that 
these influences were conveyed by nerves distributed 
to the skin. Normally the,pigment is diffused natur- 
ally in the form of minute dark granules suspended 
in a colorless fluid in which those granules move 
freely throughout the cell and its branches, but when 
the skin becomes pale, as it does under the effect of 
stimulation or before death, the pigment accumulates 
in the center of the cell. The aggregation of the pig- 
ment-molecules can be excited at will either through 
the nerves directly or in a reflex manner by the stim- 
ulus of light upon the retina.; Upon those experi- 
ments Lister based his conclusion that the cerebro- 
spinal axis was chiefly, if not exclusively, concerned 
with regulating the functions of the pigment cells. 
Further, Von Wittich also demonstrated many years 
previously to this experiment that the movement of 
pigment granules was dependent upon the nervous sys- 
tem. It has not been precisely accepted what the 
organic changes are which occur in the progress of 
the growth of a hair. A slow permeation of a fluid 
froin the root to the point of the hair has been stated 
to occur, and when this ceases from any. sudden cause, 
su.) as the devitalizing shock of a strong emotion, 
air lacunules occur in the cortical layers of the hair 
will a consequent appearance of whiteness.t Indeed, 
the air cells so abundantly found in the fibrous or 
co: ical layer of white hairs, and not the absence of 
picment only, are said to give them their character- 
ist. appearance,§ although the same appearance may 
ce:‘ainly be due to a general lack of pigment—as is 
no iced in the congenital defect known as albinism. 
It s noteworthy that although white hair is compati- 
bl. with vigorous and perfect health, as is witnessed 
in the winter-whitening|| of the fur of animals in- 


ha iting polar regions, this is not the case with 
al! nism, which is generally accompanied by a marked 
deicieney of vital force—deafness often occurring in 
cals, defects of eyesight in horses, and both com- 


bined in human beings. In the winter-whitening of 
A: tie birds and foxes this change is an adaptability 
to environment, enabling them either to avoid their 
encmies or to deceive their prey, and it is stated to 
occur instantaneously and to be determined by some 
suiden natural phenomenon, such as a fall of snow, 
which has an immediate correlative effect upon the 
nervous system of the animal, indicating the necessity 
of an equally sudden adaptation to its changed sur- 
roindings. May not such cases as that recorded by 
Staff-Surgeon Parry (under his actual observation)* 
of sudden blanching through intense emotion be anal- 
ogous to the change which is known to occur naturally 
in the lower animals, and thus be one of those rever- 
sions which we still meet with in the physical and 
mental deterioration of human beings, also indicating 
that a sudden influence through the nervous system is 
brought to bear upon the organism, necessitating sud- 
den transformation if this organism is to continue 
its existence under its new environment? Whatever 
explanation is offered of sudden blanching, which with- 
out doubt does occasionally occur, the close physiolog- 
ical connection between the cerebro-spinal axis and 
the skin, which have a common genealogy. must be 
borne in mind; also (as already pointed out in the 
frog) the dominating control of the nervous over the 
pizementary system in the batrachian may have a like 
influence in man. Finally, this nervous control when 
disturbed may exercise a correlative disturbance upon 
the baser tissues. 
Claybury Asylum. 


SPONTANEOUS IoNIZATION OF ArtR.—An_ insulated 
charged conductor placed in a sealed tube loses its 
charge gradually, owing to the spontaneous ionization 
of the air in the tube. Wilson has calculated that about 
19 ions are formed per second in every cubic centimeter 
of gas. It has further been proved that a negatively 
charged conductor in the open air acquires a tem- 
porary radio-activity which disappears in the course of 
a few hours, and is quite similar to the induced radio- 
activity acquired under the influence of thorium and 
radium. E. Rutherford and S. I. Allen deduce from 
their own experiments the number 15, ‘which is very 
close to Wilson’s result. The radio-activity is only 
developed at a negative electrode. The authors main- 
tained a brass rod at a positive potential of 100,000 
volts for an hour without discovering any radio-ac- 
tivity. The authors’ view of this phenomenon is based 
upon the supposition that all induced radio-activity is 
due to the deposition of a portion of the radio-active 
substances in the form of positive carriers. These 
positive carriers are diffused and deposited on all solid 
substances unless there is an electric field which con- 
centrates them upon a negative electrode. The positive 
carriers may possibly be generated from neutral mole- 
cules by throwing off negative electrons. Some forms 
of matter have a great facility in throwing off negative 
electrons, notably thorium and radium. But the radia- 
tion produced in the air has a greater penetrative 
power than that given out by thorium and radium. 
The authors have also found that the spontaneous 
icnization of carbonic acid is the same as that of air, 
and are searching for a special radio-active gas in the 
atmosphere.—Rutherford and Allen, Physik. Zeitschr., 
March 1, 1902. 


* Proceedings of the Royal Society, 1857. 
+ Medico-Chirurgical Review, April, 1861. Dr. Thomas Laycock: 
Ciinical-Researches into Morbid Pigmentary Changes in the Complexion. 


Quain’s Anatomy, Vol. I., Part 1898, p. 239. 

§ London Medical Record, February, 1878. Imperial Medical Society of 
Vienna, Dr, Wertheimer. 

| Spectator, Dec. 21, 1901. 

4 Medico-Chirurgical Review, 1870, Review of Flint’s Physiology. 
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THE ZODIACAL LIGHT. 
By Arruvur K. 


At this season of the year, on every clear evening 
during the absence of the moon, there is visible in the 
western heavens after sunset a strange illumination 
known as the zodiacal light, which very much resem- 
bles the faint glimmer of the Aurora Borealis, and 
might be easily mistaken for that interesting phe- 
nomenon of the northern sky, by those unacquainted 
with astronomy, were it not for the position it main- 
tains, and the singular form it invariably presents to 
the observer. This remarkable celestial spectacle, 
which has doubtless been noticed by every person who 
enjoys an occasional survey of the heavens at this sea- 
son, has attracted the attention of astronomers from 
time immemorial, but has never been satisfactorily 
explained, and still remains an enigma in astronomical 
science, though many ingenious theories have been ad- 
vanced to account for it, none of which are yet ac- 
cepted with confidence as a solution of the mysterious 
apparition. 

The form of the zodiacal light is that of a cone or 
pyramid, having a rounded top, with its base directed 
toward the sun, and its axis nearly in the plane of the 
ecliptic. Its light is like that of the Milky Way, or 
that of the faint twilight, thin enough to let the stars 
be seen through it, and seems to surround the sun in 
the form of a lens, the plane of which is nearly coin- 
cident with that of the sun’s equator. The apparent 
angular distance of its vertex from the sun varies from 
forty to ninety degrees, and the breadth of its base, 
perpendicular to its axis, from eight to thirty degrees. 
It is believed to extend beyond the orbit of the planet 
Mercury, and even as far as that of Venus, but—with 
occasional exceptions—never so far as the orbit of the 
earth. 

This wonderful illumination is not mentioned by 
any of the early writers on astronomy, though it cer- 
tainly could not have escaped the notice of the Arabian 
and Grecian astronomers. An ancient Aztec manu- 
script preserved in the Bibliotheque du Roi at Paris 
is said to contain an account of a mysterious light 
that was visible for forty consecutive nights in the 
year 1509, and which Montezuma regarded as an omen 
of his downfall. This is now believed to have been an 
unusually luminous zodiacal light, as it is recorded 
to have been seen in the immediate vicinity of the 
sun when it was below the horizon. The phenomenon 
was first noticed in Europe by Prof. Childrey, in the 
year 1661, but it was afterward more particularly 
observed and described by the celebrated astronomer 
Deminic Cassini, in the spring of 1663. Humboldt 
observed the various intensities of this wonderful light 
in the tropical regions; and he saw it flicker and wane 
from a very strong to a pale light, and then suddenly 
shoot up again as bright as before. A peculiar gleam 
similar to the zodiacal light, if not identical with it, is 
described by John Christopher Sturmius, a German 
philosopher, who flourished during the last half of 
the seventeenth century. He called it Heliocometes, 
or comet of the sun, because the light, which he some- 
times observed at sunset, appeared like a large column 
of light attached to the sun, like the “tail” to a 
comet. 

The Rev. George Jones, of the United States Navy, 
a member of the corps belonging to the Japan expedi- 
tion, made numerous observations on the zodiacal light, 
showing that, in that climate, “it never fails to be seen 
when the moon and clouds do not interfere.” Biot 
thought that the zodiacal light might be in some way 
connected with the earth, and by repeated experiments 
he found that it gave more heat than the tail of a 
comet. When at the summer solstice, according to the 
observations of the Rev. Mr. Jones, the zodiacal light 
was visible from 11 P. M. until 1 A. M. in both the 
eastern and western horizon, with their apexes ap- 
proaching each other. From the facts which he ac- 
cumulated in regard to this singular exhibition, Mr. 
Jones concluded that the light was a nebulous ring 
surrounding the earth, in which the meteors and shoot- 
ing stars may have their origin. Prof. Pierce con- 
curred with Mr. Jones in his theory, and Prof. Gould 
thought that Mr. Jones’ observations threw more light 
on the nature of this strange illumination than all 
other astronomers before him. But this theory has 
long since been exploded, and is now regarded as ab- 
surd in the light of more recent researches; for, what- 
ever its nature and constitution ‘may be, the zodiacal 
light is known to be a solar appendage, and in no way 
connected with the earth or its atmosphere. 

The zodiacal light is so called from the fact that its 
axis is inclined to the horizon in the direction of the 
zodiac, the broad belt or zone within which the sun 
and major planets perform their revolutions over the 
firmament. The season most favorable for observing 
this celestial glimmer is when its direction is most 
nearly at right angles with the horizon, and it is least 
obscured by the twilight. In northern latitudes this 
occurs in February and March for the evening, and in 
October and November for the morning, when it is 
visible in the east just before dawn. At places favor- 
ably situated, even in the temperate zone, it may be 
seen at almost every season, and on or near the equa- 
tor it increases in intensity and height, and it can be 
observed throughout the year. In our climate, the light 
is rather more intense than that of the Milky Way, 
and also much more uniform. It is brightest in the 
parts nearest the sun, and in its upper part its light 
fades away by insensible degrees, until it becomes too 
feeble for distinct vision, so that different observers, 
at the same time and place, assign to it different limits, 
according to their respective powers of vision; but 
the distance to which the light extends from the sun 
varies with the season of the year and the condition 
of the atmosphere. Peculiar undulations and flashings 
resembling the aurora have been noticed in it when 
the sky was unusually clear and the moon absent. 

The light really extends out on each side of the sun, 
and lies nearly in the plane of the ecliptic: and the 
direction of the axis of the cone of light, if prolonged 
below the horizon, always passes through the sun. 
Prof. Newcomb says: “It lies very nearly in the plane 
of the ecliptic, but its exact position is difficult to de- 
termine, not only owing to its indistinct outline, but 
because in northern latitudes the southern edge will be 
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dimmed by the greater thickness of atmosphere 
through which it is seen, and thus the light will look 
farther north than it really is. The nature of the 
substance from which this light emanates is entirely 
unknown.” 

In our latitude the zodiacal light can be seen dis- 
tinctly only after the evening twilight during the 
months of February and March, and before the begin- 
ning of the morning twilight in October and Novem- 
ber; for at those times it stands most erect above 
the horizon, and is therefore farthest removed from 
the thick vapors and twilight. It is also faintly visi- 
ble during the month of April, in the evening, and 
about the time of the winter solstice it may be seen in 
the morning, but it is seldom perceived in summer, 
on account of the long twilights at that season. It is 
more easily and more frequently observed in tropical 
countries, and particularly near the equator, than in 
our own country, because in those regions the obliquity 
of the equator and zodiac to the horizon is less, and 
the duration of twilight is much shorter. 

Arago’s “Popular Astronomy” contains the following 
passage regarding this singular phenomenon: “Prof. 
Mairan asserts that this species of light had been al- 
ready seen by the ancients. Nicéphorus, says the 
author of the treatise on the Aurora Borealis, relates 
that after the capture of Rome. by Alaric, a great 
eclipse occurred during which there was seen in the 
heavens a light which had the form of a cone. The 
Greek historian treats as ignorant persons those who 
pretended that this light was the tail of a comet.” 
Arago adds to this that it is remarkable no trace of 
the zodiacal light, at least with its aspect of an “iron 
lance,” has been seen by modern astronomers during 
total eclipses of the sun, and finds an explanation in 
the circumstance that the light is seen only in the 
twilight, when stars of the third and fourth magnitude 
sare easily perceived by the naked eye, whereas, the 
corona of the total eclipse throws light enough into the 
atmosphere to render invisible, in its neighborhood, 
the stars of that magnitude. Yet, many eminent as- 
tronomers think that the zodiacal light ought to be 
looked for in every total eclipse of the sun, and the 
atmospheric condition might some time be such as to 
render it visible. If ever seen during a total eclipse 
it would probably appear as faint and conical lights, 
extending in two diametrically opposite directions, with 
their bases toward the sun. 

The late Prof. Steele, in his excellent work on as- 
tronomy, thus refers to the interesting spectacle: “If 
we watch the western horizon in March or April, just 
after sunset, we will sometimes see the short twilight 
of that season illuminated by a faint, tremulous light, 
of a conical shape, flashing upward, often as high as the 
Pleiades. In September and October, at early dawn, 
the same appearance can be detected near the eastern 
horizon. The light can be seen in this latitude only on 
the most favorable evenings, when the sky is clear and 
the mooa absent. Even then, it will be frequently con- 
founded with the Milky Way or auroral lights. At the 
base it is of a reddish hue, where it is so bright as fre- 
quently to efface the smaller stars. In tropical regions 
the zodiacal light is perpetual, and shines with a bril- 
liancy sufficient, says Humboldt, to cast a sensible glow 
on the opposite part of the heavens.” 

In the equatorial regions, at high elevations, the 
zodiacal light has been seen at all hours of the night 
to extend entirely across the heavens, from the eastern 
to the western horizon, in the form of a pale, luminous 
arch, having a breadth of thirty degrees, and there is 
said to be in it, at a point exactly opposite to the sun, 
a patch a few degrees in diameter of slightly brighter 
luminosity, called the Gegenschein or counterglow. 
This faint light is seen by the naked eye only in the 
zodiac and always about 180 degs. from the sun, and 
the phenomenon is as great a mystery as the zodiacal 
light itself. A recent explanation is that it is due, like 
the luminous redness of the eclipsed moon, to the re- 
fraction by the earth's atmosphere of sunlight, which is 
made to converge in the shadow of the earth and re- 
flected—in the one case by the moon and in the other 
by the meteor dust of space, or by clusters or shoals of 
small interplanetary bodies, too minute and faint to 
be seen individually. This strange patch of light, which 
is one of the most interesting of astronomical puzzles, 
may be best seen in September and October, and af- 
fords an excellent test of one’s powers of vision. The 
late Prof. Proctor, in his “Essays on Astronomy,” pre- 
sents an interesting paper, to which we refer the reader 
for a learned and exhaustive discussion of the subject. 
He begins his remarks by saying: “It cannot but be 
regarded as a remarkable circumstance, that the nature 
of the zodiacal light should, in the present state of 
astronomy, continue to be a quastio verata.” Prof 
Chambers’ “Handbook of Astronomy,” vol. 1, also con- 
tains an excellent description of the spectacle, with the 
various theories and observations pertaining to it. 

As the illumination always accompanies the sun, it 
is evident that it cannot be a terrestrial appendage. The 
fact that its aspect and position are the same in differ- 
ent latitudes, and its axis is situated in the same part 
of the heavens, from whatever locality the light is ob- 
served, indicates that it is too far away from the earth 
to have an appreciable displacement from the effects of 
paraHax. It is the opinion of most astronomers that 
the phenomenon is caused by a faint, cloud-like ring, 
perhaps a meteoric zone, that surrounds the sun, and 
only becomes visible to us when the sun is below the 
horizon. The theory now generally accepted attributes 
the illumination to sunlight reflected by an immense 
number of meteoric bodies—very small and perhaps 
thrown off by comets—revolving around the sun nearly 
in the plane of the e@liptic, most of them being withia 
the earth's orbit, forming a thin, flat sheet like one of 
Saturn's rings, and extending far beyond the orbit of 
the earth. 

These meteors are like those which the earth is 
constantly encountering in space, and which, on enter- 
ing our atmosphere, become visible to us as “shooting 
stars.” In the zodiacal light they are too small to be 
seen separately, even with a large telescope, but they 
combine in unknown millions, according to this theory, 
to reflect to our eyes the peculiar light in question, 
borrowing it from the sun, around which they all re- 
volve, probably in elliptical orbits like the planets. All 
of these meteors together would, by their reflection, 
produce the pale, diffused light, which we observe in 
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the west at this season of the year. This meteoric zone, 
if it extends beyond the earth's orbit, must have a 
diameter of at least 200,000,000 miles. Prof. Young 
says: “While this theory, however, is at present more 
generally accepted than any other, it cannot be said to 
be established. Some are disposed to consider the zo- 
diacal light as a mere extension of the sun's corona, 
whatever that may be.” It is a singular fact to be re- 
gretted that, as Prof. Chambers well remarks, “Little 
or no progress has been made during recent years in 
elucidating the theory of the zodiacal light; and this is 
the more remarkable considering the development of all 
other branches of astronomy.’ 

Recent observations with the spectroscope, that mar- 
velous instrument of science, have shown that the zo- 
ciacal light gives a continuous spectrum, which indi- 
cates that it is composed of solid masses, and shines by 
reflecting to us the sun's light The subject is cer- 
tainly worthy of attention, and future observation may 
not only throw light on this particular phenomenon, 
but present to our contemplation a singular variety of 
celestial bodies with which we were formerly unac- 
quainted. If our sun could be viewed from one of the 
other stars, it would doubtless appear to be surrounded 
by a nebulous light, similar to that in which some of 
the “fixed” stars appear to be enveloped, as seen from 
the earth. 


THE MAX ACCUMULATOR. 


In the manufacture of lead accumulators, the Max 
apparatus marks a new phase. Up to the present all 
manufacturers of light accumulators have reproduced, 
with but very slight differences, plates composed of 
Lome sort of a grid pasted with an oxide of lead 

With the new system, we have an accumulator that 
is not composed of plates. The electrodes have a cylin- 
drical form, which greatly reduces their bulk and the 
weight of the support of the active material, and there- 
fore diminishes the dimensions of the space occupied 
by the apparatus 

The first apparatus of the kind, the Phenix accumu- 
lator, appeared in 1899 at the competition organized 
by the Automobile Club of Franc The results were 
excellent from the very start Since then numerous 
improvements have been made that have resulted in 
the production of the present type of Max accumulator, 
now manufactured by Messrs. Ruphy & Co. 

The characteristic of the construction of these ele- 
ments is that it is exclusively mechanical, and this 
permits of always obtaining a homogeneous, and conse- 
quently cheap, product 

Each electrode is formed of a core consisting of a 
laminated, antimonous lead wire, surrounded by the 
active material and insulated from the contiguous elec 
trodes by a jacket of woven asbestos, which prevents 
the disintegration and fall of the material Fig. 1 
shows the details of the constituent parts of an elec- 
trode A is the core of laminated, antimonous lead 
wire; B is the pasted electrode; € is the finished elec- 
trode, covered with its asbestos jacket 

The method of constructing the electrode permits of 
obtaining it in any size whatever: hence there is a 
great elasticity in the construction of the accumulator, 
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trodes is particularly ingenious. It permits of form- 
ing them and cutting them to the proper length in a 
single operation. 

Figs. 2 and 3 give general views of the apparatus. 

The paste that is to compose the active material is 
introduced into a cylinder provided with a piston that 
is actuated by means of a screw controlled by a series 
of gears operatively connected with the rest of the ap- 
paratus. 

The bottom of the cylinder communicates with a 
special arrangement that permits the lead wire to 
traverse the bottom of the press and become covered 
with a coat of properly compressed paste. At the exit 
there is a cover which, performing the role of a draw- 


Fig. 1.—MAX ACCUMULATOR ELEMENTS. 


plate of variable section, allows the finished electrode 
or the wire alone to pass according to requirements. 

The wire has a rectilinear and uniform motion reg- 
ulated by nippers operatively connected with the rest 
of the apparatus. In front of the cover there is a pair 
of shears that cuts the wire to the proper length. 

The operation of manufacturing an electrode is very 
simple. The wire, drawn by the nippers, enters the 
bottom of the cylinder and becomes coated with paste. 
The motion continuing, the cover opens to permit of 
the passage of the finished part of the electrode. The 
piston of the cylinder-advances in order to keep the 
pressure constant, and the pasted portion soon having 
a proper length, the cover closes and permits of the 
passage of the wire alone. At this moment the shears 
eut the latter, and an opposing spring brings the en- 
tire movable system back to its initial position in or- 
der that the same operations may be begun anew. The 
machine that performs this work produces about forty 
pasted electrodes 8.5 inches in length and 0.23 of an 


i 
ROS 


Pia. 2.—MACHINE FOR MANUFACTURING MAX ELECTRODES. 


and consequently a method of manufacturing it in 
such a way as to fill the space disposable in the best 
manner possible. This is an important point where the 
batteries are to be used on submarine boats, torpedo 
destroyers, street-cars, automobiles, etc 

In Fig. 1 may be seen to the left an electrode 3 
inches in length, and, to the right, one 8.5 inches in 
length, and at the top and around the figure, an elec- 
trode, /, manufactured as a matter of curiosity, and 
the length of which greatly exceeds that necessary for 
all ordinary uses 

Up to the present no definite opinion has been formed 
as to the true value of cylindrical electrodes. The 
few experiments that have been made have not been 
such as to permit of anticipating truly practical re- 
sults, and the high net cost has prevented the under- 
taking of a continuous exploitation. Since the mannu- 
facture of the Max accumulator is entirely mechanical, 
however, it enters the industrial domain. 

The machine employed for manufacturing the elec- 


inch in diameter per minute, or 
other dimensions be desired 

After being dried, the electrode thus obtained is cov- 
ered by means of a special loom (Fig. 4) with a woven 
jacket of asbestos, which is very strong and which acts 
as an insulator. Blue asbestos is employed by pref- 
erence, 

The electrodes thus finished are afterward assembled 
and their ends soldered to strips, D. D’ (Figs. 1 and 5) 
of antimonous lead, which are incased between ebonite 
pasted electrodes 8.5 inches in length and 0.23 of an 
the ends of the electrodes. All these strips of like 
polarity are then soldered respectively to the terminal 
lugs, L (Fig. 5). 

The connections of the accumulators with eacn other 
are made either by soldering the lug, L, of one element 
to the lug, L, of the following one, or by binding posts 
of antimonous lead that are used to clamp flexible lead 
connecting ribbons to the lugs, thus forming very con- 
venient and easily dismountable connections. P (Fig. 


the equivalent, if 
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5) is the hard rubber jar containing the finished ele- 
ment. 

In order to permit of an easier dismounting of the 
elements, the electrodes are arranged in still another 
manner. The surfaces, such as D and D’, are com. 
posed of thin plates of lead and ebonite placed alter. 
nately and corrugated in such a way as to fit into one 
another. These plates serve as connections at the ex- 
tremities of the different electrodes of the same po- 
larity, and are joined by a system analogous to that 
used in the preceding mounting. 

As may be seen from what precedes, the preparation 
of the electrodes and the system of mounting them in 
nowise resembles the mode of construction of other 
light accumulators. As the support of the active ma- 
terial is of laminated antimonous lead, it is absolutely 
refractory to electrolytic action. 

Since the active material is prepared in an exclu- 
sively mechanical manner, and is placed around the 
core of the electrode under a considerable and con- 
stant pressure, there is a perfect homogeneousness in 
the construction, as well as a great solidity. The cyl- 
indrical form prevents any buckling through elec- 
trolytic action, and permits, in a certain measure, of 
operating the apparatus at high rates of current dis- 
charge without any danger of buckling. On the 
other hand, the symmetry of construction of the elec- 
trodes permits of effecting an inversion of the elements. 
This is a valuable resource for restoring capacity when, 
from use, the active material is no longer adherent 
and the constants of the apparatus become low. 

The specific capacity is particularly interesting. Let 
us here consider some practical figures; that is to say, 
such as the manufacturer is capable of guaranteeing 
for an economic number of discharges. We do not 
purpose, in fact, to speak of special tests made with 
private apparatus constructed for lecture courses or 
competitions. 

It is a question here of figures that can be maintained 
in a continuous discharge. 

Weight Weight of the 


Capacity in 
of the electrodes. complete element. 


ampere-hours, 
10 h. 5h. 3h. 
30 


26 3.87 Ib, 7 Ib. (1) 
119 105 91 35 “ 2.1 (2) 
210 182 43.34 (3) 


As the slight internal resistance of the apparatus 
permits of maintaining an average voltage of 1.9 volts 
at the terminals during the discharge, we see that: 

No. 1 gives 6.9 watt-hours per pound of element at a 
3-hour discharge rate. 

No. 2 gives 7.8 watt-hours per pound of element at a 
3-hour discharge rate. 

No. 3 gives 7.9 watt-hours per pound of element at a 
3-hour discharge rate-——La Locomotion. 


FIRE DANGERS FROM ELECTRIC LIGHTS. 


Tuere is a common belief that electric incandescent 
lamps give out very little heat, and that, therefore, fire 
danger from them is practically non-existent. Hence 
it is that such lamps are frequently found dispose | 
with much unconscious carelessness in the neighbor 
hood of combustible material, in shop windows, for 
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example, for decorative effect, and the wonder is that 
fire losses from such use of the lamps are not more 
widespread. Many experiments have been made anid 
recorded to show how real these lamp fire ri: ks are 
and reference to some of them will bear repetition as 
possibly useful in emphasizing the need of greater 
caution in securing illuminating effects. In one cast 
where a lighted lamp rested against a vertically placed 
white pine board a spot, about an inch in diameter, and 
of a light brown color, appeared after about four hours 
In the case of a similarly disposed strip of well-sea 
soned, varnished oak, the varnish became blistered in 
three minutes and blackened in about fifteen. The 
wood had the appearance of being charred at and near 
the point of contact with the lamp, but was not ig 
nited. With a lamp incased in two thicknesses of mus- 
lin, the latter became scorched in one minute, in three 
minutes gave off smoke, and at the end of six minutes. 
when the muslin cover was removed from the lamp 
and fresh air reached its interior, it burst into flames. 
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Where a lamp was laid on inflammable material, the 
effect seemed to be more rapid, due probably to the 
pressure exerted by the weight of the lamp. A news- 
paper was, in this way, carbonized in three minutes and 
ignited in forty-five. The lamps used were of sixteen 
candle-power. In one instance, cited recently, it was 
found that on immersing a 16-candle-power lamp in 
half a pint of water, the latter boiled within an hour. 
Again, with a lamp buried in cotton-wool, the wool 
soon began to scorch and ultimately burst into flame. 
A lamp in contact with celluloid, fired it in less than 
five minutes. All these trials indicate, in a fairly con- 
clusive way, what may be expected under certain con- 
ditions from a popularly supposed absolutely safe form 
of light. 

Intimately associated with the electric incandescent 
lamp is the flexible cord connection, and in this we have 
a probably even more pronounced form of fire risk. 
In two cases, recorded some time ago, short-circuits 
developed in cords supporting lamps not turned on, 
and while the current was almost instantly cut off by 
the blowing of fuses, the momentary arcs were suffi- 
cient to set fire to the cords, which were oily and dirty 
with lint, being in a cotton mill. In both cases strands 
ot the fine wire had probably broken and pushed their 
sharp ends through the insulation, causing the trouble, 
and both occurrences showed that however quickly 
current may be cut off by properly acting fuses, the 
heat of the are produced is sufficient to make the cords 
burn.—Cassier’s Magazine for April. 


JOHN LOUDON McADAM, THE ROAD-MAKER.* 


Wut Le the name of John Loudon McAdam, the fa- 
mous builder of highways in England and Scotland, is 
as well known in the United States as in his own 
country, comparatively few American engineers re 
member that he spent a number of years in the city of 
New York, was first married in that city, and by a 

cond marriage he was allied to one of our most prom- 
inent American colonial families. The London Sur- 
veyor and Municipal and County Engineers, in a late 
i-sue, contains an extended memoir of McAdam, and 
t-om this we obtain the following notes of his life. 

John Loudon McAdam was the son of James Mc- 
\dam, a landed proprietor of Ayr, in the southwest of 
Scotland, and one of the founders of the first bank in 
that town. He was born on September 21, 1756, in 

yr, and was educated at the parish school; and at 
that time he is said to have indicated his inclination 

»ward road construction by making a model of a road 
n the district. But his father died when John L. Mc- 
\dam was 14 years of age, and the boy was sent, in 
770, to his uncle, William McAdam, a merchant in the 
city of New York. He there received his business 
‘raining, and at the outbreak of the American Revolu- 
ionary War he became an agent for the sale of prizes 
taken in that war, and is reported to have made money 
out of the venture. On the declaration of peace, in 
|783, however, as an adherent of the King of England, 
ie found his surroundings uncongenial, and he re- 
‘turned to Scotland, a very poor man. 

While in New York he married Gloriana Margaretta, 
laughter of William Nicoll, of Islip, Suffolk County, 
|.ong Island; and after the death of this lady in 1827 
he married Anne Charlotte de Lancey, sister of Bishop 
William H. de Lancey, of New York. By his first wife 
he had four sons and three daughters. 

For some time after his return to Scotland he re- 
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sided at Moffat; he was for thirteen years a member 
of the Commission of the Peace and Deputy Lieuten- 
ant of the county; and during the Napoleonic wars he 
raised a volunteer corps of artillery for the defense 
of the coast, and was commissioned as a major in the 
militia. 

During this period he was trustee on certain high- 
ways, and he then began to consider a scheme for their 
improvement. Thovgh little is known of his earliest 
work in this direction, he experimented at his own 
cost and in the face of much prejudice on the roads in 
his jurisdiction, and he succeeded in improving them. 
The time was ripe for an attempt of this sort, ‘for 


* Engineering News. 


previous conditions had been so bad that in 1754, or 
about the time John L. McAdam was born, the news- 
papers announced that “a flying coach, however incred- 
ible it may appear, will actually, barring accidents, 
arrive in London in four days and a half after leaving 
Manchester.” 

The Highland Rebellion of 1745 he given a great 
impetus to road-making in Scotland, though these roads 
were chiefly for military purposes, utilized for keeping 
open communication between principal towns. But 
with this start it is recorded that between 1760 and 
1780 no less than 600 Turnpike Acts were passed; the 
roads actually built under this authority, however, 


Fig. 4.—MACHINE FOR COVERING ELECTRODES 


WITH ASBESTOS JACKET. 


were constructed as a rule without system or technical 
knowledge. 

In 1798, John L. McAdam took up his residence in 
Bristol, England, and he was engaged in some busi- 
ness connected with the victualing of the navy. While 
his official connection with road-work ceased for a time, 
his enthusiasm continued to grow, and he spent much 
time in traveling about the kingdom in the investiga- 
tion of roads and the various methods of construction 
and repair then in operation. By August, 1814, he 
states that he had traveled 30,000 miles, and had ex- 
pended in this work from his private resources a sum 
equal to $25,095. The experience thus gained made 
him a recognized authority on road-building, and his 
advice was eagerly sought by those having charge of 
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the cost of maintenance had largely decreased; the 
income had increased in proportion; a floating debt 
of $7,000 had been paid off, and the principal debt had 
been reduced by $3,650. 

Though he was surveyor to the Bristol Trust, it is 
evident that this work did not engage his whole time, 
for by 1819 he had been consulted by 34 different bodies 
of road commissioners, representing 13 counties. In 
1823 he had reported to 70 sets of commissioners in 23 
counties; and of these the roads in 32 trusts were being 
managed by Mr. McAdam and his sons according to 
the system devised by him and the work done by men 
trained under him. To. Mr. McAdam’s credit it must 
be stated that he received no compensation for this 
extra work, other than his traveling expenses; and in 
the cases where the road trusts were very poor he did 
not even receive his expenses. 

The opposition to the McAdam system of road-build- 
ing was formidable, at first. The chief objections 
were: That the ramming of the bed was unnatural and 
ineffective, and was damaging to the wheels of ve- 
hicles and to the feet of the horses. As to the latter 


Fig. 5.—FINISHED ELEMENT AND CONTAIN- 
ING JAR, 


objections, the critics failed to remember that pre- 
viously to the improvement of roads on the McAdam 
system the average life of a coach-horse was only three 
years. 

In 1817 McAdam put down the first piece of macad- 
amized road in London by improving the approaches 
to Blackfriars and Westminster bridges. George LV. 
took a strong personal interest in the improvement of 
London streets: and this fact probably induced Me- 
Adam to leave Bristol in 1823 and take up his residence 
at Hoddesden, on the Great North Road, and a few miles 
from London. In this same year, 1823, he succeeded 
in getting an inquiry before a committee of the House 
of Commons as to his system, and he had constructed 
a full set of road-making implements, so that he could 


roads. His views were boldly expressed, in print and 
before Parliamentary committees. 

The first recorded practical application of his knowl- 
edge, on a large scale, followed his election as a trustee 
of the Bristol Turnpike Trust. He found the roads 
of that district in a very bad condition; and on Jan- 
uary 16, 1816, he was appointed surveyor for the trust. 
in direct charge of construction and repairs. His 
salary was at first $2,000 per year, and later $2,500; 
but out of this sum he had to pay his traveling and 
other expenses, amounting to about $1,000 per annum. 
The roads under his management aceregated 149 miles 
in length. but this was later increased to 178 miles. In 
June, 1817, he was enabled to report that none of the 
roads in the Bristol District were in a bad condition; 
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better explain the principles of his method. Asa result 
the merits of macadamized roads were publicly ad- 
mitted and acknowledged, and Parliament voted, first, 
$10,000, and later raised this to $40,000, to compensate 
him for the money he had personally expended in bring- 
ing his system into practical and general use. He de- 
clined a baronetcy, owing to his advanced years and 
small means: but in 1827 he was appointed Surveyor- 
General to the Commissioners of Metropolitan Turn- 
pike Roads, and his system was adopted throughout the 
kingdom. 

At this time Mr. McAdam seems to have had a house 
at Moffat. Scotland; and in 1836 he removed from Hod- 
desden to Moffat, where he died on November 26, 1836. 
He was buried in the Moffat churchyard, where also 


hem in 
f other 
ive ma- 
\ / 
1 
Wg 
it ata 
: 
it at a 
i 
~ 
6G 
and 
n as 
ater 
cast 
aced 
and 
urs 
‘sea 
d in 
The 
near 
ig OF 
nus- 
nree 
ites, 
amp 
nes. 


91994 


lies his wife, Anne Charlotte de Lancey, who died at 
Hoddesden on May 29, 1852. 

The third surviving son of John Loudon McAdam, 
James Nicoll McAdam, of Turdon End, Essex, was 
Deputy Lieutenant of Middlesex in 1848, and Surveyor- 
General of Metropolitan Turnpike Roads. This son 
was knighted by King William IV. on March 26, 1834, 
out of compliment to the father—then living—who had 
declined a similar honor. 


THE NATURE AND CAUSE OF PEARL FORMA- 
TION. 


In spite of the long and patient researches of gene- 
rations of naturalists, science, at the close of the 19th 
century, still found herself confronted with mere 
theories—hypotheses of the most varied and sometimes 
contradictory character, as to the nature and origin 
of the pearl found in the soft part of the margaritif- 
erous oyster. and various other mussels in which it 
occurs. Very recently, however, M. Raphael Dubois 
submitted a paper to the Académie des Sciences, on the 
“Mechanism of the formation of gem-pearls, in My- 
tilus edulis.” that promises to clear up the mystery. 

According to M. Dubois, the pearls of the Mytilus 
edulis, or the edible mussel of European waters, and 
hence probably of those of other pearl-bearing mussels, 
including the tropical pearl oyster, Meleagrina marga- 
ritifera, are caused by a species of little parasitic, 
trematode worms of the genus Distomum, probably 
DistOmum luteum. These little creatures, which at- 
tach themselves to their hosts by two little suckers or 
mouths (whence their name, di and stomum), are 
from 0.4 to 0.6 millimeter (or from one-sixtieth to one- 
fortieth of an inch) in length. Toward the beginning 
of August, says our author, the young of Distomum 
luteum encyst themselves in Mytilus edulis and re- 
main there until the following summer. The encyst- 
ment is made in the following manner: 

Watching the distomum under a glass one sees first 
the surface of the body become strewn with little par- 
ticles of calcium carbonate. At first, discrete, these 
minute granules grow rapidly and take the character- 
istic form of crystals, which soon become concrete in 
groups. The process continues until the worm is com- 
pletely enveloped in a calcareous covering. It can still 
be distinguished from that of its host, however, on 
account of its color, which is quite yellow. The sur- 
face of the envelope now becomes polished and begins 
to “take the orient,” as the jewelers say, which means 
to become opaline and nacreous in appearance, and to 
reflect the light in tinted hues. At this moment the 
worm itself can still be distinguished as a little dark 
or black point—the nucleus of the young pearl, which. 
however, soon disappears. At this moment the pearl 
possesses a brilliant luster, and it continues to grow 
by accretions of calcareous matter, which it draws from 
the membranous pocket in its host, which completely 
surrounds it. 

It is easy at this period to demonstrate the parasitic 
nature of the mass, which is done by dissolving the 
limy coating with hydrochloric acid and bringing the 
trematode to view. 

At a given moment the calcareous covering bursts 
and releases the content, which by this time, has be- 
come a gelatinous mass, corresponding, doubtlessly, to 
the “gelatinous pearls” described by M. Diguet as hav- 
ing been found by him in the Indian pear! oyster. 

The parasite then takes up active life again, and the 
young distomata encyst themselves in turn and form 
new pearls, and so goes on the cycle of life. Occasion- 
ally a pearl escapes, from one cause or another, from 
the encysting membrane, and the source of nutrition 
being withdrawn, the parasite within dies, while the 
outer coating still draws calcareous matter from its 
surroundings, and becomes the massive pearl so prized 
as a gem. 

Thus the grandest and most brilliant pearl that deco- 
rates the head of the proudest and most beautiful of 
earth's queens is nothing but a sarcophagus, hiding a 
dead worm. 


IMITATIVE BIRDS.* 


Too well known to be mentioned in this category is 
the squawking parrot, the screeching paroquette, or the 
chattering magpie, all trained to their parts. Neither 
may we bother ourselves with the scolding jay, black- 
guard among birds that he is, though, we admit, a bit 
droll; nor the crow, successful as a chaffer and an imi- 
tator of I know not how many noises strange and un- 
couth, a dismal panarch of ventriloquism, joyless far- 
ceur and comedian’ of the doleful. 

In 1806 the learned Dupont de Nemours affirmed in 
the Institute that crows had a language, rich and va- 
ried, one which it was not impossible for man to learn. 
He even published, apropos of his declaration, a most 
singular dictionary, a lexicon of savage cries, fright- 
ful croakings, by the aid of which he maintained that 
he could translate the conversations of crows one with 
another, and thus initiate ourselves into their secrets. 

One who mastered them could not only converse 
with them in the “Crow language,” but became pos- 
sessed of their most secret and innermost thoughts. 
According to our author it seems that the conversation 
of these amiable creatures is confined entirely to chat 
about murder, robbery, maiming, tearing to pieces 
and devouring each other or other creatures—man 
especially. 

No, my theme at present is of a more agreeable 
hature. In the brief sketch which I present to-day 
my subject is the imitative qualities of exotic and 
rare birds, incomparable, as far as native (i. e., Euro- 
pean) birds are concerned, as natural or untrained imi- 
tators, free from a trace of education of any sort or 
description, and owing their talents to nature only. 

First comes the bell-bird, the marvelous “campanero” 
of the deep and virgin forests of Paraguay. His song 
or call defies all extravagance of description, and 
consists in single notes, each resembling the sound 
of a bell, deep booming, at intervals of two or three 
seconds, through the mighty forest, so clear, so reson- 
ant and sweet-sounding, that he who hears it for 


* From the French of Fulbert Damonteil’s “ Oiseaux imitateurs,” 
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the first time cannot be persuaded that 1t does not 
come from some bell of incomparable metal, swung in 
the tower of some mysterious chapel, hidden in the 
wilds. 

The chapel is the wild wood, the turret is a palm 
tree, and the ringer a bird. A most curious fact— 
and it is a fact—is that the “campanero” rings, or 
“sounds,” but three times daily—during the early morn, 
at the hour of noon, and at evening. More at morn- 
ing and noon, but more especially in the first the 
sound is gay, bright, inspiring, like wedding bells or 
peans of victory, while at day-fall it is indescribably 
sad, dirgelike and full of mournfulness. 

The campanero, however, has nothing in common 
with his illustrious confrere, Quasimodo.* His beauty 
is equaled by his talents only. About as large as a 
jay, as white as driven snow, bright, lively, elegant, 
full of charm and grace, its most unique and singular 
adornment is an aigrette of a beautiful velvet black, 
which is carried on its exquisite head, inclined as 
though especially to hear the ringing of its own magi- 
cal bells. 

This beautiful aigrette is merely a conical tube some 
four inches in length, communicating with the palate 
of the bird. When full of air the tube resembles a 
tuft or cluster of feathers curved and raised with a 
coquettish elegance, as though balanced to the breeze 
which sighs caressing through the palm leaves. 

As-soon as the campanero commences to play upon 
his chimes the monkeys—by no means pious or rever- 
ential creatures, under any circumstances—commence 
to raise an infernal charivari against the sentimental 
ringing, and raise a racket in the shrubbery as crazy 
as ten thousand devils, howling in concert, without a 
kappelmeister. 

When the pairing season—the moon of love's de- 
light—arrives to our bell-ringer, however, the “evening 
song is no longer a melancholy angelus, dropping, as 
it were, note by note from the lofty palms, but a caril- 
lon, a chime ringing through the forests, like the 
merry peals of Christmastide in lands beyond the sea. 
It is said, also—maybe scandal—that the campanero 
celebrates in advance the advent of new members to 
his family by similar musical sprees. 

So, too, in the gigantic and almost untraversed for- 
ests of Guiana, is found an imitative bird of the most 
singular talents, the “tion-tion.” which is, however, 
more valued by the indigines on account of his plum- 
age, his marvelous yellow tail feathers, especially, 
than his musical accomplishments. With his plumes 
they decorate themselves very much as do the civilized 
belles of Europe and America, who lack only rings in 
their noses and tails of whalebone tipped with tufts 
of hair to be fac-similes of-Central African haut-ton. 
They put them in their hats, wear them in their 
clothing, etc., and make very vestments of gold out of 
them. 

Yet, this bird, by misplaced confidence, seeks man’s 
society, and haunts his habitudes. It is no infrequent 
sight to see a dozen of their marvelous nests, grace- 
fully hanging from the branches of a single tree; aerial 
cradles balanced in the breeze, perfumed with the 
breath of the forests, and each a créche full of downy 
darlings. 

The “tion-tion” is a chatterbox, an everlasting prat- 
tler and an imitator of every sound that he hears 
anybody else make, and that without having paid the 
penalty of training. As they say down there, he found 
his “a-b-c” in the nest. That feebly expresses it. 
He not only imitates the human voice with remark- 
able fidelity to tones and accents, but he repeats, to 
the bewilderment of the hearer, English, French, 
Spanish, Portuguese, German, etc., with the accent or 
“sing-song” of each tongue, and to perfection. Any- 
thing that he hears he reproduces, and if there is 
anything funny in the world it is to hear that bird 
imitate a German emigré! 

He—the “tion-tion”"—will shout for help, yell, cut 
up as though he were being assassinated, or groan 
and plead for life, in the very anguish of terror, as 
though in the hands of murderous bandits, eager to 
destroy, yet in the very midst of his pleadings, he 
will let out a screech of laughter, making sport of his 
hearers, who but a moment ago were seeking for some 
method of giving him assistance in his supposed dire 
need. 

Alcide d’Orsigny acknowledges himself thus deceived 
once completely. Hearing in the middle of the night 
a cry of distress ring out, he arose, seized his arms 
and aroused his Indian guide. “Listen,” said he, “lis- 
ten! Some poor devil is being murdered! Quick! 
Let us help him!” 

At this moment a great burst of laughter came, and 
the sleepy guide turned over and told the learned 
naturalist that he had “a heap to learn.” The fact 
was that a tion-tion was merely enjoying himself at 
his expense. 

The repertoire of this bird is of wide range: in fact, 
is almost infinitely varied. No natural noise, no cry 
of the wild beasts around him escapes his memory, 
and each is sure to be repeated at a time and on the 
occasion when he can make the best of it. He raises 
the expectations of his hearers, then suddenly takes 
flight, uttering the cry “tion-tion,” which gives the 
bird its name.+ 

The repertoire of this bird is infinitely varied. All 
the boundless sounds of tropical nature, all the cries 
of all the animals—the neigh of the horse, the growl, 
rumble and roar of the great cats; the chirp and 
whistle of the monkeys; in short, all the varied calls, 
whether of love, of companionship or of passion, that 
are neard in these wondrous wilds of tropical America, 
all are made to issue from one little throat. One is, 
by turns, amazed, confounded, amused, charmed or 
delighted by the accomplishments of the mimic, whose 
voice now rings through the vast forest like a trumpet 
call, and the next moment trills a sweet note so 
low that one strains the ear to catch it. All at once 
a little cry, “tion-tion,” and it is gone. 

It seems to say to the listener, “Well, you’ve been 
fooled to the top of your bent, at any rate. I—a little 


*In allusion to Victor Hugo's character of this name, the hunchback 
lweller in the belfry of Notre Dame, at Paris. 
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bird—it is that have made all that racket—and—l— 
am—glad—of—it! Ta-ta-tion-tion!” 

With all his talents the tion-tion is but an humble 
doublet of the mocking bird of the southern portion of 
the United States, and especially of the States border. 
ing on the sea, from Virginia to the southernmost 
point of Florida, and thence to the mouth of the Rio 
Grande. 

This creature is a prodigy, incomparable among 
birds for its imitative talent. Without contradiction, 
there is nothing so flexible, so supple and harmonious, 
so pathetic, yet so comic, so absolutely astounding as 
that strange and captivating voice. It is a spiritual 
echo, a mocking reflex of every sound, every cry, of 
all the songs and all the noises, whether of town or 
the woods. 

Listen to him as he sits at the very top of a tree, 
Now he sings, but in a moment he squeals like a pig 
under a gate, or miauls like a pussy, or spits, spite. 
fully, like an angry Tom. Another second he is cack- 
ling like a hen or crowing like a cock. He sees a «log 
in the distance, trotting along unconcernedly, but he 
whistles for him; frequently, if he knows the master, 
imitating his voice or whistle, and brings the og 
bounding in his direction, only to be dismissed as he 
gets near with a burst of imitated laughter, and to be 
sent back to his former place, lounging and looking 
back, no doubt mentally “cussing” the bird for fooling 
him. 

The bird, still sitting at the topmost perch, pours 
out a flood of sound. He imitates all the bird calls 
and cries, the sound of the saw and the hammer, all 
the cries of the barnyard; he groans, sighs, sputters; 
now he barks, or attempts a growl or imitates the 
whining of a young puppy—in short, there is no sound 
in nature that he does not at least try to imitate, and 
generally succeeds in doing so. 

But this is not all. The mocking bird is a creator 
as well as an imitator and a mocker. He weaves tie 
little bits of song, borrowed from the humbler bircs, 
into delicious melodies. He improvises as he sings. 
He is all motion, and flies from tree to tree.* As hie 
sits perched, always at the very highest point, he sui- 
denly spreads his wings and leaps straight upward 
two or three feet, makes a little courtesy, and floa‘ts 
back to his place, singing all the time. But to talk of 
the mocking bird properly, we must speak of him ly 
himself, so we dismiss him now, for future considera- 
tion. 


OUR COFFEE INDUSTRY. 


THE prospect of a return of permanently peacef! 
conditions in the Philippines and the present existence 
of conditions in Porto Rico and Hawaii, favorable io 
American producing and commercial enterprises, lend 
additional interest to some figures just compiled by 
the Treasury Bureau of Statistics regarding the coffee 
consumption of the United States and of the world 
The people of the United States are sending out of the 
country more than a million dollars a week in payment 
for coffee consumed in this country, all of which could 
be readily produced in Porto Rico, Hawaii and the 
Philippine Islands, which have already shown their 
ability to produce coffee of a high grade commanding 
high prices in the markets of the world. Porto Rican 
coffee has long been looked upon as of high grade, ani 
for many years has commanded high prices in the mar- 
kets of Europe; and the developments of coffee culture 
in Hawaii during the past few years have also been 
very satisfactory in the quality of coffee produced and 
the prices realized. In the Philippines the product is 
of high grade, and the fact that in physical condition« 
and climate the islands are very similar to those of 
Java, the greatest coffee-producing islands of the 
world, suggests great possibilities to those who desire 
to see American money expended under the American 
flag. The fact that the United States is by far the 
greatest coffee-consuming country of the world, and is 
steadily increasing her consumption further, suggests 
that American capital and energy may turn their at 
tention to this promising field, now opened in the 
islands, where American enterprise can safely enter 
upon business undertakings. 

Our coffee importations during the nine months end 
ing with March, 1901, amounted to 617,344,000 pounds 
with a value of $45,218,000, a sum nearly $5,000,000 in 
excess of the value of the coffee imports of the sam 
months of the preceding fiscal year, indicating that fo: 
the full fiscal year the total value of the coffee im 
ported into the United States will be about $60,000,000 
Even this is somewhat below the annual average cost 
of coffee imported during the decade just ended, the 
reduction in total value being due to the fall of about 
one-half in the import price, though during the past 
few months the price has again materially advanced, 
and 617,344,000 pounds imported in nine months of the 
fiscal year 1901 cost $45,218,000, while 633,590,000 
pounds imported in nine months of the preceding year 
cost but $40,508,000. 

Our coffee importations are drawn chiefly from the 
following countries: Brazil, from which we imported 
in nine months of the present fiscal year 505,581,576 
pounds; other South American countries, 47,461,000 
pounds; Central American countries, 25,674,000 pounds; 
Java and other East Indies, 11,033,000 pounds; West 
Indies, 5,777,000 pounds; other Asia and Oceania, 
2,267,000 pounds; while large quantities of coffee pro- 
duced in Asia and the Orient are reshipped to the 
United States from European countries, the United 
Kingdom having sent us 2,653,000 pounds in the nine 
months under consideration, and Germany 3,307,000 
pounds during the same period. 


CHESTNUT CULTIVATION IN FRANCE. 


Tue work of growing chestnuts and preparing them 
for the market is extensively carried on in France, 
and Lyons is the center of this industry. Many 
varieties of chestnuts are grown in a number of de- 
partments, and are called “Marrons” and “Chataignes.” 
The latter is the smaller, and the less desirable of 
the two. The marron is cultivated only by grafting, 
while the chataigne grows wild. Among the different 
varieties are the following: “Chataignes des Bois” 


* Usually backward and forward between two chosen trees or spots, 
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(wild chestnuts), small, but of little savor; “Cha- 
taignes Ordinaires,” a little larger and taller than 
the former; the “Yellow Spring,” early and very 
productive; “Exalade,” the best of all; the “Pealone,” 
a large, good-eating fruit. The best marrons are those 
known as “Marrons de Lyon,” of which the fruit is 
large and almost round; the shell is thin, and the 
epiderm light; the “Dauphinoise,” the “Great Red,” 
the “Great Green,” the “Partalonne,” the “Pelagrine,” 
the “Marron d’Aubray,” the “Marron d’Agen,” and the 
“Marron du Luce.” In the Department of Corréze the 
favorite marrons are the “Early Black,” the “Early 
Red,” the “Early May,” the “Humineaux,” the “Humi- 
neaux Rouge,” the “Matronne,” and the “Corréze.” In 
some parts of France, in what are called the schist 
lands, chestnuts form a very important article of 
daily food. They are boiled, pulverized, and eaten 
like mashed potatoes. In every city, and nearly every 
village, during the autumn and winter, they are sold 
in doorways and at street corners fresh from large 
roasting pans. The chestnut occupies a conspicuous 
place in confectionery. Every confectioner buys them 
and prepares them. There are large establishments 
all over France where chestnuts are prepared. Ac- 
cording to the United States consul at Lyons, the 
principal one in that city employs from 200 to 250 
hands, chiefly girls and women. In this establish- 
ment over 25,000,000 pounds of chestnuts are dealt 
with annually. In the preparation, the nuts are first 
peeled and then boiled in clear water, when the second 
shin is removed. They are then placed in a sirup 
highly perfumed with Mexican vanilla. It is said that 
this vanilla retains the perfume better than other 
k nds. The fruit is left three days in the sirup, and 
en set to drain. Afterward it is treated to a thin 
ating of vanilla, packed in boxes, and shipped. The 
ork of preparing chestnuts for the market goes on 
ght and day for three or four months of the year, 
hile the fruit is in condition. During the rest of 
e year the establishment is engaged in preserving 
her fruits. Chestnuts are grown in Limousin, Peri- 
rd, Cevennes, Alpes, Isére, Pyrénées, Ardéche, Var, 
ivergne, Sarthe, and in Corsica. The wood of the 
estnut tree is considered valuable for many pur- 
ses. It is strong and tenacious, and may be sub- 
‘ted for years to the influence of air, wind, or water, 
thout decaying. In some places the trees are culti- 
ted solely for the wood. It burns well and produces 
great heat, but is considered dangerous as fuel on 
count of its tendency to throw out sparks. It makes 
cellent charcoal. The wood finds many uses in 
ance, the smaller branches for hoops, bread tally 
icks (short pieces containing a number of notches 
hich mark the number of loaves of bread sold to a 
istomer), lattice work, small baskets, supports for 
\ nes, ladders, etc. The tree flowers in May and June, 
and requires no special care in its cultivation on ac 

unt of its hardy character. It flourishes in gravelly 
soil or shale. A calcareous soil is fatal to its growth. 
1 many parts of France the trees have been planted 
n hill sides, and it is said that losses from inunda- 
ons have greatly decreased in the Cevennes since 
iese trees have been planted on the mountain slopes 
sere, 
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‘RADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


Trade Notes from East Scotland—Russian Maize 
l\isplaces American.—In normal years, practically the 
whole supply of Indian corn for this market comes 
from the United States. Since August last, however, 
the high price of the American product, due to a 
hort crop, has shut it out of this market, and nearly 
ull of the corn imported during the past seven months 
has come from Russia and the Argentine Republic. 
in that period the receipts of corn at the port of 
Leith have been about 2,000,000 bushels, fully four- 
fifths of which was of Russian origin. At no time 
have the prices of Russian and American corn differed 
widely. At present there is a difference of less than 
‘ cents a bushel, American grain being quoted at 
$5.75 per quarter (8 bushels) and Russian at $5.30. 

It is thought that this revival of the Russian maize 
trade will prove to be temporary only, and that a good 
crop in America this year, with moderate freight 
rates on land and sea, will restore our corn to its old 
place in Scotland. The distilleries use about three- 
tourths of the corn imported here; and I am informed 
that the American product, at the same price, is pre- 
ferred to the Russian, as, the grain being larger, 
there is less hull and a correspondingly greater yield 
of spirits. 

Distilling Millet—In seeking to most economically 
obtain good grain spirits which will blend well with 
malt whisky, Scotch distillers, like those of other 
countries, have experimented with nearly every pro- 
duct of the vegetable kingdom, but thus far have 
not succeeded in finding anything quite equal to corn. 
Che latest experiment was with Russian millet, and 
the results were unsatisfactory. Although the quality 
of the spirits was excellent, so great a proportion of 
rye or barley was necessary that the process proved 
too expensive. While millet has not, I am told, been 
finally rejected by the two Edinburgh companies that 
have tried it, the common opinion is that any further 
effort to make an economical use of it for distilling 
purposes will fail. 

Varnish.—American varnish, although used in Eng- 
land to a considerable extent, has not found favor 
in this part of Scotland. Its quality has been sharply 
‘riticised by the Scotch varnish manufacturers, and, 
in the opinion of one of these gentlemen: 

“The trouble lies principally in the use of rosin. 
Sunlight or heat from any source is sure to bring 
the rosin to the surface, thus enabling one to easily 
seratch and destroy the finish in a short time. A 
‘arriage or desk finished with American varnish is 
inequaled in fine, glossy appearance, but it does not 
last as long as the English or Scotch make. In a 
word, the American varnish has a false back, owing 
‘o the amount of rosin put in with the shellac.” 

I give this opinion for what it may be worth, but 
chiefly to show the kind of opposition our varnish 
makers must be prepared to overcome here. 

Leather.—Several leather firms in Scotland have for 
many years been doing a steady and profitable trade 
in American leather. The demand comes mainly from 
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Our upper leather is 
As a rule, importers buy in moderate 
quantities; a heavy order is rarely given for one ship- 


boot and shoe manufacturers. 
largely used. 


ment, the aim being to keep the market supplied 
without accumulating a surplus. A leading leather 
importer says that the growth of imports of American 
boots and shoes has not yet affected the market for 
our leather, but that the tendency is toward a lighter 
demand. 

Moldings.—American moldings for picture frames 
come to the Scotch dealer c. i. f. at practically the 
same price that he pays for the English article. They 
are now used more generally in Edinburgh than Ger- 
man moldings, and the trade is growing. As to 
quality, I have heard no complaint, except that the 
wood of the cheaper moldings is somewhat soft. 

Alligator Skins.—Not long ago a merchant in Cuba 
wrote to this consulate for information as to the mar- 
ket for alligator skins in the raw state. An inquiry 
elicited the fact that London is the only place in the 
United Kingdom where the raw skins are sold. They 
are generally offered at auction, and thus the exporter, 
as a rule, cannot know in advance what his goods 
will sell for. If alligator skins are properly treated, 
so as to keep them soft and pliable, they always find 
a good market. Roughly speaking, raw skins in first- 
rate condition are valued at 25 cents an inch, measur- 
ing across the shoulders. 

Hand Pump.—Among the American machines recent- 
ly introduced into East Scotland is a hand pump for 
emptying cesspools, ete. It seems to have recom- 
mended itself highly, especially to railway and coal- 
mining people, and the local agent has been doing 
well with it. He said to me the other day: “I have 
never been so busy in my life.” 

Cc. lL. F. Quotations.—The importance of quoting to 
prospective buyers on this side prices which include 
freight is, of course, fully understood by the great 
majority of our exporters; for it is obvious that the 
buyer cannot ascertain in advance the amount of the 
freight. But in this matter there is now and then 
an instance of costly neglect on the part of a shipper. 
Some time ago a commission agent in this city en- 
tered into negotiations with American coal exporters 
for the delivery of a large quantity of coal at a port 
in Spain for a factory owned by British capitalists. 
The exporting company failed to furnish ec. i. f. quo- 
tations, and as time was pressing and other offers 
were at hand, the order went to a British firm. The 
agent is confident that the American company could 
have secured the order by promptly stating the price 
of the coal delivered. 

A Surplus of Cargo Vessels.—Shipping interests are 
still depressed, with freight rates much below the 
rates of a year ago. I have seen a list of twenty-five 
cargo steamships, of from 2,000 to 6,500 tons dead 
weight, belonging to east coast companies, which are 
offered for sale at what the owners say are low prices. 
Some of these vessels are not yet completed, others 
are new, but most of the number have been in the 
water a good many years.—Rufus Fleming, Consul at 
Edinburgh. 


American Ginseng in China.—The sale of ginseng 
root grown in America, about which there have been 
several inquiries at this consulate by interested par- 
ties in the United States, is very considerable in 
Hongkong, and the demand is so great that much 
could be disposed of advantageously. The ginseng 
root is as indispensable to the well-to-do Chinese as 
is their rice. They attribute all sorts of medicinal 
virtues to the root, especially using it as a stimulant. 
The growth of the ginseng trade has been marked in 
recent years, and higher prices are now paid by deal- 
ers than ever before, especially during the last three 
years. American growers of ginseng may confidently 
expect a steadily increasing market in Hongkong, al 
though it is largely only a distributing center. The 
root is prepared in this city. The skin is cleaned 
and smoothed by a special process, sorted out in equal 
sizes, put up in neat boxes of various capacities, ac- 
cording to quality, and re-exported to all the consum- 
ing districts in China. The bulk of the shipments goes 
to the northern ports, such as Shanghai, Hankau, 
Tientsin, and Chefoo, although a fair proportion finds 
its way to Canton and the coast ports—Amoy, Swa- 
tow, and Fuchau; also to Formosa, and other markets 
where there are Chinese. 

The average value of American ginseng annually 
received at Hongkong is about $1,700,000 +o $1,800,000 
Mexican ($763,300 to $808,200 goid).* The value of the 
Chinese ginseng annually imported is estimated at 
about $100,000 Mexican ($44,900). The quantity is 
small, but its value is computed at twenty to forty 
times its weight in silver, according to quality. The 
importation of Korean ginseng root is valued at about 
$800,000 ($359,200) a year. 

The prices of ginseng vary according to quality. 
The wild, dried American root, as imported at Hongz- 
kong, may be classified into three graces, zenerally 
known to the trade as “fair, “good,” and “extra” or 
“selected.” The values per picnul (123 1-3 pounds) of 
these grades, as based on sales made during the last 
three years, were: 


Value.—— 

Grade Mexican yold. 


The present values of these erades bring the price in 
American currency, respectively, per pound, to $4.05, 
$5.25, and $6.18, after deducting charges, trade dis- 
count, selling and guarantee commissions, This latter 
estimate is furnished by an experienced and reliable 
local dealer. 

In addition to the grades mentioned above, others 
are imported, and among the best is some picked root 
worth $4,460 to $4,500 Mexican ($2,002.54 to $2,020.50) 
per picul (133 1-3 pounds). Split root (cut length- 
wise in two pieces) may be quoted at $1,500 Mexican 
($673.50) per picul. Siftings (chips and dust) are also 
salable at $120 to $130 Mexican ($53.88 to $58.37) per 
picul. Very little cultivated American root has so far: 
been imported into Hongkong. The value of a few 


* On January 1, 1902, the Mexican dollar was valued by the United 
States Mint at 44.9 cents, 
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small shipments averaged $3,200 Mexican ($1,426.80) 
per picul. The cultivated root was much liked by the 
native buyers, and its cultivation ought to be encour- 
aged in the United States. 

The Korean ginseng root brings higher prices than 
that from the United States. Korean root in the Hong- 
kong market is quoted as follows, per picul (133 1-3 
pounds): 

——Value. 

Description. Mexican. 

20 roots to the pound ....$6,500 
30 roots to the pound.... 5,500 
40 roots to the pound.... 4,500 


Gold. 
"$2,918.50 
2,469.50 
2,020.50 


American ginseng growers should be careful to con- 
form to the requirements of the Chinese markets. 
The principal points are cleanliness, good color (bright 
yellow), and freedom from dust and chips. It is de- 
sirable that the root be sorted before it is shipped, so 
that the better qualities may be sold separately. How 
ever, even unassorted ginseng root of any quality is sal- 
able according to its merit. Ginseng may be shipped 
in any quantity, and should be packed in strong wooden 
casks or cases of a capacity of from 100 to 200 pounds. 
Old whisky casks might be used, but they should be 
quite dry before the root is packed. If the root is 
packed in a wet condition, it becomes moldy and de- 
teriorates. The clarified root is liked by purchasers 
here, and its value is, as a rule, higher than that of the 
crude root. There is no particular process of clarifica- 
tion in Hongkong, but the Korean root is clarified with 
honey. 

American ginseng exporters desirous of making 
shipments to Hongkong will find it to their advantage 
to communicate with F. J. V. Jorge, 24 Bank Buildings. 
Hongkong. Mr. Jorge has handled American ginseng 
for over twenty years, and is perhaps the most experi- 
enced Hongkong merchant in this line. He has re- 
cently established an independent commission business. 
and is in a position to act as agent for American firms 
I mention his name in order that those interested in 
the ginseng trade may, if they so desire, enter into 
business relations with someone in Hongkong. Mr. 
Jorge can doubtless furnish satisfactory references 
through the banks, and his familiarity with the gin- 
seng trade recommends him to American exporters of 
this article—W. A. Rublee, Consul-General at Hong- 
kong. 

Steamship Connection between New York and 
Greece.—Under date of February 12, 1902, Minister 
Francis, of Athens, reports the establishment of direct 
steamship communication between New York and 
Greece. A contract for ten years has been made be- 
tween the Hamburg-American and the Levant lines 
guaranteeing an initial service of monthly departures. 
In addition to carrying freight, each steamship will 
have accommodations for from 400 to 500 steerage 
passengers. The trip between New York and Pirwus 
will be made in eighteen days; the rate for meals and 
berth is $40 per passenger. The itinerary is as fol- 
lows: Outward—New York, Algiers, Malta, Alexandria, 
Pireus, Smyrna, Constantinople, Odessa, and Novoros- 
sick; inward—Odessa, Constantinople, Pirwus, Gythion 
Malta and New York. The sailing list for the months 
of February, March, April, May, and June has been 
published. The lack of a direct line of steamships 
plying between an American port and Greece, adds 
Mr. Francis, has necessitated the reshipment of exports 
and naturally increased freight charges, thereby handi 
capping American manufacturers in competing with 
other nations for the Greek trade. . 

Dutch Excise on Wine Used for Cognac.—l\nder date 
of February 12, 1902, Minister Newel, of The Hague, 
sends translation of a royal order of December 5, i901, 
containing provisions with regard to the exemption 
from excise of wine used in the manufacture of cognac. 
This exemption applies to wines from abroad as well 
as to wines admitted to distilleries from entrepdts or 
storing places. The order sets forth the regulations 
to be observed in preventing abuse of the privileges 
thus ‘accorded. The Minister of Finance is authorized 
to limit the exemption to a certain quantity per an- 
num. 

American Imports at Niuchwang.—Consul Miller 
sends from Niuchwang, December 31, 1901, a compara 
tive list of the principal American imports into that 
port for the past three years, as follows: 


Description. 1899. 1900, 1901. 
Cotton goods: 

Drills, pieces ...... 584,877 116,525 546,498 

Jeans, pieces ....... 29.630 16,710 52.473 

Flannel, pieces ..... 21,743 360 28.184 


426,113 
688,130 
476,748 


980,001 
3.172.000 
£55,470 


Sheetings, pieces ...1,101,765 
Kerosene oil, gallons. . 2,282,060 
Flour, piculs . *33,543 


+ 10,235,066 pounds, 


* 4,472,000 pounds, 


t 7.396.000 pounds, 


INDEX TO ADVANCK SHEETS OF CONSULAR 
REPORTS. 


No. 1303. March 31.—* New German Meat-Inspection Law— Fruit 
Raising in Japan- A New Bridge Ferry at Nuntes—German Beer Stat. 
istics — Hamburgh-Austrahan Traffic—* Demand for Band Steel in 
Germany —* Bicycles in Paraguay—Tidal Wave in Salvador— Life-Sav- 
ing Congress at Nantes—Exposition of Sportsmanship at St. Peters- 
burg. 

No. 1304, April 1,—Centrifugal Gold Washer in France—French 
Automobile Directory—Lace and Hosiery at Nottingham—Commercial 
Travelers and Cheap Railway Rates in Switzerland—Congress for the 
Protection of Women — Duties on Photographic Cameras in Sweden, 


No, 1305. April 2.—French Method of Peanut Crushing—* Ger- 
man Trade with the United States in 1901 * Meat Trade of Lourenco 
Marquez—* German Keguiation for the Sale of Butter—* Margarin 
and Artificial Butter in Belgiuam—* American Calicoes in Brazil 
* Treatment of Tobaces in British Guiana, 


No, 1306. April 3.— United States Trade with Malta — Reform 
Edicts in China Strike in Turin—German Steamship Service in 
Polynesia— Labor Conditions in Rossland, British Columbia—Indus- 
trial Exposition at Osaka. 


No, 1307. April 4,—* American Looms in Switzerland—* Compar. 
ative Advantages of the Sea and Canal Routes to the Baltic— Charcoal 
and Pig Iron in the Netherlands—Argentine-Paragaayan Arbitration 
Treaty—* Belgian-United States Trade. 


No. 1308. April &.—Commercial Conditions in Turkey—* Steam- 
ship Service between New York and Constantinople. 


The Reports marked with an asterisk (*) will be published in the Scrrn- 
TrFic AMERICAN SUPPLEMENT. Interested parties can obtain the other 
Reporte by application to Bureau of Foreign Commerce, Department of 
State, Washington, D. C., and we suggest immediate application before the 
supply is exhausted, 
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SELECTED 


Blastic Leather Polish.— 
Resin ..... 30 parts 
Gum turpentine ieedveutucues 30 parts 
Oil turpentine 30 parts 
Shellac ...... 120 parts 
Alcohol .900 parts 
Lampblack, best 15 parts 


Other pigments may be substituted, these being intro- 
duced after rubbing smooth with a little alcohol after 
the varnish has been formed.—Pract. Drug. 


Bicycle Paint (Glossy Black).— 


A 
1! ounces 
. & ounces 


Heat the linseed oil to boiling point, add the amber, 
asphaltum and resin, and when all melted remove the 
heat and gradually add the turpentine 


ounces 
1 ounce 
Resin, powdered ...... ounce 


Mix and dissolve with the aid of heat, care being 
taken to prevent contact with the flame.—Pract. Drug 
Mouth Wash. 


Tincture orris (1 in 4) 1's ounces 


Lavender water ', ounce 
Tinct. cinnamon (1 in 8)... 1 ounce 
Tinct. yellow cinch-bark... 1 ounce 
Eau de cologne......... . 2 ounces 


—Pract. Drug 
Infants’ (Malted) Food,— 
Powdered malt 
Oatmeal (finest ground ) 
Sugar of milk 
Baked flour 
Mix thoroughly.—P ract. Drug 


1 ounce 
2 ounces 
ounces 


1 pound 


Theatrical Rouge Paste.— 


Bismuth subnitrate ounces 
Aluminium plumbate ..... 21. ounces 
sss 5 grammes 
Ess. bouquet .......... ‘ 2 drachms 
Oil peppermint ...... 


Almond oil, q. s. 


Dissolve the eosin in the ess. bouquet, and mix with 
the camphor and peppermint; add the powder and 
make into a paste with almond oil.—Pract. Drug. 


To Dissolve Iodine Rapidly in Oils. — 

Prof. Schmidt says iodine is quickly dissolved in oils 
by first rubbing up the iodine with one-fourth of its 
weight of pot. iodide and a few drops. of glycerine, 
then adding a little oil, and rubbing up. The addition 
of the resultant liquid to the rest of the oil and a sharp 
agitation finishes the process.—Phar. Post. 


Tire Cements — 


I. 
a. Caoutchouc, fine shreds.......... 1 ounce 
Chloroform 20 ounces 
b. Caoutchouc, fine shreds. .... lounce 
Resin .. 8drachms 
Venice turpentine 90 grammes 
Oil turpentine : 2 ounces 


For the solution b, the rubber is shaved into smail 
pieces and melted with the resin; the Venice turpen- 
tine is then added, and all is dissolved in the oil of tur- 
pentine. The two solutions, a and b, are then mixed. 


I. 
Chloroform 3 Ounces 
Mastic ..... 1, ounce 


Mix the India rubber and chloroform together, and 
when dissolved, the mastic is added in powder. It is 
then allowed to stand for a week or two before using.— 
Pract. Drug 


Spiced Vinegar for Pickles,— 


Malt vinegar tdvvendpeceueseieena 1 gallon 
Black pepper, crushed.............. ounces 
Chillies 1 ounce 

Nutmegs . 2 ounces 


Boil the spices in the vinegar, then macerate for 24 
hours. Strain and add the salt.—Pract. Drug 


Tan and Freckle Lotion— 
Solution A: 

Potassium iodid 

Iodin. 

Glycerin 

Infusion rose. 

Dissolve the potassium iodid in a small quantity of 
the infusion and a drachm of the glycerin; with this 
fluid moisten the iodin in a glass of water and rub it 
down, gradually adding more liquid, until complete 
solution has been obtained; then stir in the remainder 
of the ingredients, and bottle the mixture. 

Solution B 

Sodium thiosulphate. 
Rose water. 

With & small camel’s-hair pencil or piece of tine 
sponge apply a little of solution A to the tanned or 
freckled surface, until a slight or tolerably uniform 
brownish yellow skin has been produced. At the ex- 
piration of 15 or 20 minutes moisten a piece of cambric, 
lint or soft rag with B, and lay it upon the affected 
part, removing, squeezing away the liquid, soaking it 
afresh, and again applying until the iodin stain has 
disappeared. Repeat the process thrice daily, but di- 
minish the frequency of application if tenderness be 
produced.—Pract. Drug. 


AMERICAN 


VALUABLE BOOKS 
COMPRESSED AIR, 


Its Production, Uses and Applications. 


By GARDNEK_ D. HISCOX, M.E., Author of Mechanical Movements, 
Powers, Devices, ’ ete., ete 
Large 8vo. 820 pages. 545 illustrations. Price, a5 in cloth, 86.50 in 
half morocco. 

A complete treatise on the subject of Compressed Air, sometime Be its 
physical and operative properties trom a vacuum to its liquid form 
thermodynamics. compression, transmission, eapansion, and its uses for 
power purposes in mining and engineering work ; pneumatic motors, shop 
tools, air blasts tor cleaning and painting. The Sand Blast. air lifts, 
pumping of water, acids and oils; aeration and purification of water sup- 
ply. are all treated, as well as railway propulsion, pneumatic tube trans- 
mission, refrigeration. The Air Brake, and numerous appliances in which 
compressed air nost convenient and economical vehicle for work— 
with air tables « compression, expansion and physical properties. 

Phis is a most compr ehensive work On the subject o Compressed Air, 
giving both the theory and application. 

tr A ial Wlustrated circular of this book will bedssued when published, 
and it will be sent to any address on application, 


SIXTEENTH REVISED AND ENLARGED EDITION OF 1901 
THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, Notes and Queries 


15,000 RECEIPTS. 734 PAGES 
Price, 85 in Cloth; 86 in Sheep; $6.50 in Hatf Morocco, postpaid. 


This work has been revised and enlarged. 900 New Formulas. 
The work is so arranged as to be of use not only to the specialist, but to 
the general reader. It shoulda have a place in every home and workshop. 
A cireut ai full Tat Ne Contents will be sent on application. 

Those wt have the Cyclopedia may obtain t 


he 
1901 Pee NDINX. rice, bound in cloth, si postpaid. 


The Progress of Invention in the N ineteenth 
Century. 


By EDWARD W. BYRN, A.M. 
Large Octavo. 480 300 Lllustrations. by Mail, Postpaid. 
Half Red Morocco, Gilt 1 
The most important book ever publishe As on invention and discovery. 
It - as readable as a novel, being written in popular style. 

» bouk gives a most comprehensive and Soberent account of the pro- 
gress Which distinguishes this as the “ golden age of invention,” resulting 
in industrial and commercial development which is without precedent, 
A chronological calendar of the leading inventions is one of the most im- 
portant features of the book, enabling the reader to refer ata glance to 
Important inventions and disc overies of any particular year. The book is 
printed with large type, on fine paper, and is elaborately illustrated with 
JWe ugravis ings and ts attractive ly bound. 


EXPERIMENTAL SCIENCE. 


This is a book full of interest and value for teachers students and others 
who desire to impart or obtain a practical knowledge of Ph 

‘Lhis splendid work young and old something wort ‘of thought. 
It has intluenced thousands of men in the choice of a career. - It will give 
anyone, young or old. information that will enable him to comprehend the 
wreat improvements of the day. It furnishes suggestions for hours of in- 
structive recreation 

anh edition. Revised and enlarged. 914 pages. SW illustrations. Ele- 
gantly bound im cloth. Price, by mail, postpaid, $4.00; Halt Morocco, 


5.00. 
MAGIC 
Stage Illusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young alike, and it is one of the most 
attractive boli oks otf the year. The illusions ure illustrated by the 
saving and the exposés of the tricks are, in many 
Cuses, furnished the prestidigitators. themselves. Conjuring, large 
we lusions, fire-eating, sword-swahowmg, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effe photographie 
ks. and the projection of m all well. described 
and ihustrs ated making a handsome volu S taste rally printed and 
dged by the profession to be the Seae dard Work on 
4H illustrations. Price $2.50 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. OCONOR SLOANE, 

An inexpensive library of the best books on Electricity. Put up ina 
neat folding box. For the student, the amateur, the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows: 
Arithmetic of Electricity, 138 pi wes $1.00 


Electric Toy Making, 140 pages 1.00 
Tlow to Become a Successful i lectrician. 189 pages 1.00 
Standard K ectrical Dictionary, 682 pages 3.00 
Electricity Simplitied, 158 pages 100 


te ve volumes, 1.3)) pages, and over 450 illustrations. 
luable and indispensable addition to every library. 
Our Great Special Offer.—We will send prepaid the above five 
volames, handsomely bound in blue cloth, with silver lettering, and in- 
losed in ane at folk ding box, at the Special Reduced Price of $5.00 
t r the complete set. The regular price of the tive volumes is $7.00. 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 


By GARDNER HISCOX, 
This work is written on a broad basis, and comprises in its scope a full 
i trated ceseription with details of the progress and manufacturing ad- 
v « of one of the most important innovations of the times, contributing 
tu ce pleasure and business convenience of mankind. 
fhe make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 


re Me h ing ¢ sat for a better knowledge of the new era in locomotion. 

! wok isupto date and very fully illustrated with various types of 
Hlorseless Carriages, Automobiles and Motor Cycles, with details of the 
same. Large svo. About 49 pages. Very fully illustrated. Price $3.00, 
postpaid. 


GAS ENGINE CONSTRUCTION. 


By HENRY V. A. PARSELL, Ju. Mem. A. I. Elec. Eng., and 
AKTHUR J. WEED, ME 


PROFUSELY ILLUSTR ATED. 


This book treats of the subject more from the standpoint of practice 
than that of theory. The principles of operation of Gas Engines are 
clearly and simply described, and then the actual construction of a half- 
borse power engine is taken up 

First come directions for making the patterns; this is followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings It is profusely Hlustrated with beautiful engravings of the 
actual work in progress, showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine. 

Dimensioned working drawings give clearly the sizes and 
torms of the various detail«, 

lhe entire engine, with the exception of the fly-wheels, is designed to 
be made on a simple eight-inch lathe. with slide rests. 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple roles so that anyoue can figure out the dimensions 
of similar engines of other powers. 

Every illustration in thi« book is new and original, having 
been made expressly for this werk. 

Large 8vo. About pages Price @2 50, post paid. 


MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances, 
By GARDNER PD. HISCOX, M.E, 


A Dictionary of Mechanical Movements, Powers, Devices and Appli- 
ances, embracing an illustrated descriptidn of the greatest variety of 
mechanical movements and devices in any language. A new work on 
illustrated mechanics. mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive field, for 
the nse of Machinists. Mechanics, Inventors, Engineers, Drauchtamen, 
Students and all others interested in any way in the devising and opera- 
tion of mechanical works of any kind. 

Large 8vo. 40 pages. 1.649 ilfustrations. Price $3. 


CW Full descriptive circulars of Y above books will be mailed free upon ap- 
plication. 


MUNN & CO. Publishers, 361 Broadway WV. Y. 
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Terms of Subscription, 85 a Year. 


Sent by mail, postage prepaid, to subscribers in any 
part of the United States or Canada. Six dollars q@ 
year, sent, prepaid, to any foreign country. 

All the back numbers of Tur SurrLemMent, from the 
commencement, January 1, 1876, can be had. Price, 
10 cents each. 

All the back volumes of Tue SuprpLeMENT can like 
wise be supplied. Two volumes are issued yearly, 
Price of each volume, $2.50 stitched in paper, or $3.50 
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